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4€ PITTSBURGH @i Mae 
s Tue METER THAT WILL 


Practically every published paper on meter-measurement during the past two 
years has made reference to the revenue lost through the failure of meters to accu- 
rately measure low flows. By low flows is meant those of less than 1 g.p.m. 


It has been estimated that between 25% and 50% of the total water used by the 
average household is consumed at rates of less than 1 g.p.m. It follows that if these 


flows were accurately measured, a considerable increase in revenue could be obtained. 


Until the introduction of the Pittsburgh IMO Meter, only a relatively small 
amount of water was accurately measured at rates of below 1/4 g.p.m., since this was 
the lowest test flow required by any meter specification. The Pittsburgh IMO is built 

to specifications which guarantee an accuracy of 98% at 1/4 g.p.m. and 90% at 1/12 
g.p.m. In fact it is commonplace for Pittsburgh IMO Meters to register 93% at 1/24 
g-p.m. These accuracy specifications definitely assure increased revenue on any 

service where the Pittsburgh IMO Meter is installed. 


There is no other meter like the Pittsburgh IMO. It has been determined that the 
Pittsburgh IMO will pay for itself in a comparatively short time through measuring the 
trickles of water which the conventional meter will not record. Get the complete 
story—write for Bulletin W-525. 


a 


QUIETNESS IS ANOTHER FEATURE 


The Pittsburgh IMO, in addition to being the most accurate, is 
also the quietest meter ever built. When the meter is operating, there 
is no “clicking” noise to annoy your consumers. Smooth turning 
rotors, precision cut to mesh perfectly, replace noisy, slapping discs. 














Next in importance to cast iron pipe itself for underground 
conduit construction is the bell-and-spigot joint, most 
widely used of joint designs. For special purposes, how- 
ever, U.S. Cast Iron Pipe is available with U. S. Mechan- 
ical Joints; Usiflex and other types of flexible joints; in flanged types; and with 


plain and threaded ends. Information regarding their advantages and applicability 


to your needs will be sent promptly on request. 
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Centrifugally or pit cast—for water works, 
gas, sewerage, drainage and industrial service. 


U. S. PIPE & FOUNDRY CO. 
General Offices: Burlington, N. J. 
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@ This four panel “3C” Control Board controls 200 G.P.M., 600 G.P.M. 
1250 G.P.M., and 1500 G.P.M. Pumping units. These in tum are float con- 
trolled by a Clark multi-contact Float Switch, so that the capacity sequence 
may vary from 200 G.P. M. to 3500 G.P.M. in accordance with the demand. 


@ A 30 H.P. gas driven generator is operated with the gas obtained 
from the sludge. 


(| On this Clark Control Board is mounted all the necessary equipment for 
controlling and recording the operation of all mechanical units. It is also 
designed to throw over automatically and utilize energy from a private utility 


when the gas supply is insufficient to operate the generator. 


c Sewage treated varies from .6 tol.95 million gallons per day. 10 hour daily 
use of gas engine generates about 60 K.W. The plant uses about 140 K.W. daily. 


85% of the total power is used in raw sewage pumping ahead of the plant. 


€ Your water and sewage treatment 
electrical control problems will receive 


prompt attention at our nearest office. 





OFFICES IN PRINCIPAL CITIES 





3S) THE CLARK CONTROLLER CO. 


1146 EAST 152'°ST. CLEVELAND, OHIO 
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NON-CLOG 


Sewage flows directly 
into basin. 

Pump clogs frequently 
on rags, sticks, paper, etc. 














PUMP to basin. 


stopped by strainer. 





“FLUSH-KLEEN” 
Sewage flows THROUGH 








e i ’ ’ t on 
Rags, sticks, paper, etc | 








Pump handles water only. Fi 
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Who Called Small Capacity 
Sewage Pumps “‘Non-Clogs’’? 


We all know that small non-clog pumps capable of passing 
2” to 3” spheres clog repeatedly, because the clearances 
are not large enough to pass rags, sticks, rubbers, etc., 
in sewage. ; 


The cost of cleaning clogged pumps over a period of a 
year is surprisingly high. Important as this point is, how- 
ever, it is one of the minor objections to small non-clog 
pumps. The greatest danger is that when you need the 
pump most, it is clogged and out of service. 


We manufacture a complete line of the most efficient and 
trouble-free non-clog pumps obtainable, but we recommend 
the “Flush-Kleen” for jobs where the pumps must not fail. 
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““FLUSH-KLEENS”’ 
NEVER CLOG 


Sewage enters the basin through the course indicated by 
arrows Nos. 1, 2 and 3. Coarse matter is intercepted by 
the “Flush-Kleen” strainer and retained in the strainer 
chamber in the discharge line of the pump at arrow No. 2. 
WATER ONLY passes through the strainer and into the 
basin. When the water in the basin reaches a predeter- 
mined level, the pump starts and pumps the water from 
the basin into the sewer at arrow No. 4. The starting of the 
pump reverses the flow at arrows Nos. 3 and 2, and the 
check valve in the inlet closes to prevent sewage backing 
up into the inlet. As the water from the basin is pumped 
through the strainer chamber, the coarse matter that has 
accumulated there is flushed out through the discharge 
line into the sewer at arrow No. 4. 





SEWAGE EQUIPMENT DIVISION 


A AAEM AT ACERT OTS — ; } - - " AS 


V ACUUM— CONDENSATION — CIRCULATING — BILGE 
FIRE — HOUSE — SEWAGE — SCRU-PELLER PUMPS 
AERATORS — COMMINUTORS — SAMPLERS 


2336 Wolfram Street, CHICAGO, ILL. 
Phone BRUnswick 4110 


REPRESENTATIVES THROUGHOUT THE UNITED STATES AND FOREIGN COUNTRIES 
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IF IT IS 


HOW TO HANDLE 
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Three Rex Bar Screens and Triturators installed in 
the new Denver Sewage Treatment Plant 


SCREENING AND DISPOSAL 


BEFORE YOU BUY—CHECK UP ON PAST PERFORMANCE! 


Before making a final decision 
on screening and disposal 
equipment, experienced sani- 
tary engineers give due con- 
sideration to satisfactory per- 
formance as demonstrated in 
actual service. They make 
certain that this actual service 
is under conditions sufficiently 
exacting to demonstrate ability to meet emergency, 
as well as normal, requirements. Low head loss, low 
maintenance cost, rugged design, and easy accessi- 
bility to all operating parts are important practical 
considerations—time-proved by actual experience. 

Rex Triturators and Rex Mechanically Cleaned 
Bar Screens meet these practical requirements— 
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have demonstrated their ability to do a thoroughly 
satisfactory job under the “‘toughest’’ operating con- 
ditions —in all sizes and types of plants. Your con- 
fidence and expectations will be justified by per- 
formance when your choice is Rex Triturators and 
Rex Mechanically Cleaned Bar Screens. 

For complete and detailed information on the 
Rex method of 
screening and dis- 
posal, address the 
Sanitation Equip- 
ment Division, 
Chain Belt Com- 
pany,1610 West 
Bruce Street, Mil- 
waukee, Wis. 


The Rex Triturator and Rex mechanically- 
cleaned bar screen form a simple, compact, 
easily serviced unit—an asset to any sew- 
age treutment plant in performance and 
appearance. 
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PERFECT valves are of vital im- 
portance to efficient and safe 
handling of Liquid Chlorine. Cog- 
nizant of this, COLUMBIA re- 
moves and reconditions all valves 
every time an empty Chlorine.con- 
tainer or cylinder is received at 
COLUMBIA’S plant. The valve 
seats are reground, Any worn or 
defective part is replaced. The pack- 
ing is changed for new. After re- 


assembly, follows thorough inspection 
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and testing by immersion in water 


under a pressure greater than is 
required in use. In fact, every pre- 
caution that engineering skill can 
devise is taken to assure consumers 


of COLUMBIA Liquid Chlorine 
maximum valve efficiency. 

COLUMBIA Liquid Chlorine is 
shipped in 30 and 16 ton single unit 
cars; in 15 ton multiple unit cars; 
in 150 and 100 lb. cylinders. 
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LIQUID CHLORINE 
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Copies of the new 1939 


Reference and DATA EDITION 
will go to all WATER WORKS 
AND SEWERAGE subscribers 


in May... 


The Reference and Data Edition costs WATER WORKS & 
SEWERAGE subscribers nothing. If your subscription is re- 
newed before May Ist, a copy will automatically come to you. 
Do not let your subscription lapse. A limited number of 
additional copies are being printed to supply new subscribers, 
as long as the supply lasts. If you want one, your check for 


$2.00* will cover a subscription to WATER WORKS & 
SEWERAGE and will insure your receiving a copy of the 





Read What Subscribers Said About Previous Dssues 


new 1939 Reference & Data Edition. 


*For two years—$3.00 


1 year Foreign Subscription—-$3.00 








“Congratulations on this wonderful 
Edition. It is well arranged and the 
Reference and Data Section is some- 
thing that will be of tremendous bene- 
fit to your many readers.”—E. F. DUG- 
GER,General Manager, Newport News 
Waterworks Commission, Newport 
News, Va. 


“You have done a good job with a 
difficult matter. The material in your 
Reference and Data Issue we find to be 
most practical.’’ — WALTER A. 
SPERRY, Sup’t., Aurora, Ill. Sewage 
Works. 


“May this office compliment you on 
your May Convention Number of 
WATER WORKS & SEWERAGE. The 
advertisements in this edition are of 
high value to a firm like this. We have 
noticed data on manufacturers seldom 
seen in magazines.” —G. J. REQUARDT, 
Whitman, Requardt & Smith Engineers, 
Baltimore, Md. 


“The extensive “data” section of the 
May issue of WATER WORKS & 
SEWERAGE is a distinct contribution 


to operators, chemists and managers of 








water and sewerage works . . . The in- 
dex to manufactured goods and equip- 
ment is especially valuable.’-—A. M. 
RAWN, Ass’t. Chief Engr., Los Angeles 
Sanitation Districts, Los Angeles, Calif. 


“The annual Reference and Data 
number reaches a new high in the serv- 
ice rendered by engineering publica- 
tions. The information and data sup- 
plied are timely, complete and in the 
most concise form possible. To have 
all of this material together between 
two covers is invaluable to engineers, 
plant superintendents, equipment manu- 
facturers and others active in the water 
works and sewerage fields.”—FRANK 
C. ROE, Sales Manager, Porous Prod- 
ucts, The Carborundum Co., Niagara 
Falls, N. Y. 


“Permit me to compliment you on the 
Reference and Data number of WATER 
WORKS & SEWERAGE, a _ worthy 
successor to the previous issue of the 
same magazine which has remained on 
my desk for ready reference during 
the past year.”"—CARL A. HECHMER, 
Engr., Washington Suburban Sanitary 
District, Hyattsville, Md. 


“I wanted to congratulate you upon 
the excellent collection of water works 
and sewerage data included in your pub- 
lication of May of this year, and tell 
you that it has been most excellently 
done both in arrangement and selec- 
tion of information”.—A. P. LEARNED, 
of Black & Veatch, Consulting En- 
gineers, Kansas City, Mo. 


“I have just received Vol. 84 No. 5 of 
WATER WORKS & SEWERAGE Pub- 
lication for which please accept my 
hearty congratulations, as the contents 
of same is the most reliable piece of in- 
formation, that Managers of Water & 
Sewage Works have ever had at their 
disposal."—EDWARD ROTH-GIBBS, 
Administration Provincial de Agua 
Potable y Alcantarillado, Antofagasta 
(Chile). 


“I would appreciate another copy of 
the April Edition of WATER WORKS 
AND SEWERAGE. We have found 
the Data Section very valuable and 
would appreciate this copy for our 
duplicate files..—HOWARD A. JOHN- 
SON, Sup’t. Filtration, Danville, Va. 





———— 
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“J have just been looking over the 
April number of WATER WORKS & 
SEWERAGE and wish to compliment 
you on putting out such a fine number. 
The Reference and Data Section is partic- 
ulary interesting and should be a great 
help to water works men.”—CHAS. C. 
WEST, General Manager, Sayre Water 
Co., Sayre, Pa. 


“Allow me to congratulate you on 
the very excellent edition that you put 
out for your Convention number for 
New Orleans. I have looked it over 
rather carefully and find that it is very 
well edited and the Reference and 
Data section I find of particular value.” 
—LEWIS V. CARPENTER, Professor, 
Sanitary Engineering, New York Uni- 
versity, New York. 


“The approaching A.W.W.A. Conven- 
tion at New Orleans reminds the writer 
of your 1938 Reference and Data Edition 
of WATER WORKS & SEWERAGE, 
and this Edition reminds the writer 
how valuable we have found this issue 
in the past. We, of course, get one 
copy under our subscription, but we 
would like to have two or three addi- 
tional copies of this issue for reference 


use here in the office.”"—R. G. HICK- 
LIN, Manager, Municipal Engineering 
Department, Robert & Co., Atlanta, Ga. 


“Congratulations on the very fine 
issue of your periodical which is a 
veritable text book, in fact I think 
so much of it I would like to get two 
additional copies for reference use at 
our plant, and I will appreciate very 
much if you can forward them and 
send the bill to me.”—A. F. POR- 
ZELIUS, Sup’t., City Water Company, 
Chattanooga, Tenn. 


“I have carefully gone over this in- 
formation and I want to say to you 
that it is going to be a great help to 
the average Water Works Superinten- 
dent, and I wish to congratulate you 
on this publication.” —THOS. L. AMISS, 
Superintendent-Engineer, City of Shreve- 
port, Louisiana. 


“I want to congratulate you on the 
last issue of your magazine. I have 
looked at it two or three different times 
and haven’t yet finished reading over 
the many interesting articles and ad- 
vertising that is in that Convention 
Issue. That is an issue that you should 


feel well proud of.’—ROGER W. 
ESTY, Superintendent, Danvers Water 
Board, Danvers, Mass. 


“The May Water Works number of 
WATER WORKS & SEWERAGE came 
to my desk this morning. This is just 
to tell you that from my _ standpoint 
you have done a very fine job of pub- 
lishing it.’—C. K. CALVERT, City of 
Indianapolis. 


‘Yes, the copy of the May issue ar- 
rived. I keep it within easy reach as 
I find it is more or less equivalent to 
a Water Works Text Book as it has 
many valuable articles and you are to 
be congratulated on putting out such a 
wonderful book.”—J. WALTER ACK- 
ERMAN, Chief Engr., and General 
Supt., Consolidated Water Company, of 
Utica, N. Y. 


“I want to congratulate you on your 
very excellent ‘May issue of WATER 
WORKS & SEWERAGE, which con- 
tained many interesting articles and 
especially the WATER WORKS & 
SEWERAGE Reference and Data Sec- 
tion.”—ROBT. O. GRESHAM, Editor, 
Southwest Water Works Journal, 
Temple, Texas. 
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A PRACTICAL UNIT 


for filtering municipal or 
industrial water supplies 


W HILE a greater percentage of Morse Filter 
Plants have been installed for municipal serv- 
ice, the possibilities of this modern unit should not 
be overlooked for industrial plants confronted with 
the problem of economical water filtration. An ex- 
cellent example of the way in which the Morse plant 
can be utilized efficiently for industrial water filtra- 
tion has been demonstrated recently at the new Car- 
negie-Illinois sheet and tin plate mill at Irvin, Penna. 


The water supply for the mill is obtained from - aa * Incircle: 
the nearby Monongahela river. This stream flows 7" M0 Diant silico _ Interior 
largely through coal mining areas, and in addition at Carnegie-IIlinois ——-- se 
passes numerous mills above Irvin, all of which Steel Co. works, Irvin, Pa. negie-Illinois plant, Irvin, Pa. 
makes the raw water from the river unsuited for 
boiler feed, cleaning tin plate, etc., without treat- 
ment. It was for this reason that the Morse filter 
unit shown above was installed. 


a capacity of 1,500,000 g.p.d. The piping connections 
are gy we so that any one of the basins or filters 
may be taken out of service for cleaning o inti 

The filter unit is of welded steel > ca interrupting operation of the oe 
construction, 131 ft. in dia., and The Morse Filter Plant utilizes the rapid sand 
is rated at 6 mg.d. It has two method of purification. The size of the various 
complete mixing. chamber and chambers, treatment, sedimentation period, type of 
sedimentation basin units which equipment, etc., is entirely determined by the en- 


can be operated independently of gineer for the plant. Address our nearest office for 
each other, and four filters with information. 


CHICAGO BRIDGE & IRON COMPANY 


2198 Old Colony Bide 


New ” 5 . 
a ; rk “o 165 Broadway Bld 1616 Hunt Bldg Roston 1548 Consolidated Gas Bidz 
leseland 2262 Rockefeller Bld ouston 2919 Main San Francisco 1083 Rialto Bldg 


Dalla 74 iberty mn Bld Detroit 1551) Latlavette dy Lo Anvele 1155 Wm. Fox Bldg 
Fabricating plants in CHICAGO, BIRMINGHAM, and GREENVILLE. P 1. 


1586 North 50th Street Philadelphia 1644-1700 Walnut St. Bldg. 
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DEVO NNIDE 
LIQUID 
CHLORINE 


C) way service ror 
MUNICIPAL SEWAGE PLANTS 


1, Completely Deodorizes and Sterilizes Munic- 
ipal Sewage 










2. Combined with Copperas Makes an Effective 
Coagulant 





3, Complete Odor Control and Prevention— 
Reducing B. 0. D. of the Sewage 


4. Provides Effective Bacterial Reduction of 
the Effluent Preventing Unnecessary 
Stream Polution. 











The uniform purity of Diamond Liquid Chlorine in trouble-free containers has made 
Diamond a preferred Brand among municipal sewage engineers for many years. 
Quick deliveries of cylinders in 100- or 150-pound capacities are always obtainable 
through your local Diamond distributor. Larger quantities are shipped direct from 
the centrally located Diamond Plant at Painesville, Ohio. 


DIAMOND ALKALI COMPANY, Pittsburgh and Everywhere 

















> 2 
: we = s og 
tein \ yy 4 
— fr 














THE 


MODERN MATERIAL FOR 
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transportation problems 


and see how 


TRANSITE 
SAVES! 


N your next water-pipe installation, 
you’re sure to come up against one— 
maybe all—of the conditions illustrated on 
these pages. And experience of users has proved 
that Transite Pipe will help you solve all these 
problems .. . and, at the same time, enable 
you to cut costs at every step. 

The advantages of J-M Transite Pipe are 
due to its asbestos-cement composition. Light 
in weight, easy to handle and lay, it provides 
good-sized savings at installation. Once down, 
Transite requires little or no maintenance. It 
is strong and durable . . . immune to electrol- 
ysis . . . highly resistant to all forms of soil 
corrosion. And, being non-metallic, tubercula- 
tion is impossible—its original flow coefficient 
of C=140 can never be reduced by this internal 
corrosion; pumping costs are kept at a mini- 
mum as long as the line is used. 

Those are the reasons why J-M Transite Pressure 
Pipe has been chosen for hundreds of municipal 
water systems all over the country. It will pay you 
to check up on the 25-year service record of this 
lasting, economical water carrier. And if you are in- 
terested in equally efficient, low-cost sewage disposal, 
get all the facts on Transite Sewer Pipe. For full de- 
tails, write for the Transite Water Pipe brochure, 
TR-11A, or the Transite Sewer Pipe brochure, 
TR-21A. Address Johns-Manville, 22 East 40th 
Street, New York City. 


PIPE 9 Hj; An Asbestos Product 


— Bm ss & R A N D S E W E R LINE 5 
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NOW —a COMPLETE Water Supply! 
Not only safe and sufficient but 
: PALATABLE ! 





Millions of people can now enjoy a water supply that is plentiful, 
safe, and consistently palatable. 


Waterworks men long ago found out how to supply safe water 
in sufficient quantities. But how to measure tastes and odors 
— how much carbon to use — where to apply carbon most 
effectively — how to distinguish good and poor carbons — these 
are important problems that have only recently been solved. 


Carbon Contact Time Curves and the Darcograph, introduced 
by Darco Corporation, provide means for systematic use of the 
Threshold Odor Test for practical solution of these problems. 


These developments are making possible greater palatability 
in water supplies throughout the country. Write for further 
information, and for a sample of genuine Hydrodarco* — the 
activated carbon specially developed for water treatment. 


*Reg. U.S. Pat. Off. 


Distributing Points 
* 
New York - - BUFFALO 
CINCINNATI - - CHICAGO 
St. Louis - Kansas City 
CORPORATION = ™ “er iussxs 
Los ANGELES 
@® MARSHALL, Texas ® 


60 East 42nd Street, New York, N. Y. @ MonTrREAL, CANADA ® 
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hese Chapman Valves} 


CONTROL A CITY'S WATER SUPPLY 


In the Recently Constructed Modern Filter 
Plant for the City of Charlotte, N. C. 
ROBERTS FILTER MFG. COMPANY, CONTRACTORS 





Chapman Valves and Operating Mecha- 
nisms played a prominent part in mod- 
ernizing the water supply facilities of 
Charlotte, N. C., as indicated in these 
close-ups: 

(Above) Chapman hydraulically operated 
gate valves in the effluent and wash water 
lines. The influent to filters is through 
Chapman hydraulically operated sluice 
gates. 

(Circle) Three Chapman automatic cone, 
stop-check valves on pump discharge lines. 


THe Cuapman VALVE 


Manufacturing Company 
INDIAN ORCHARD, MASS. 





16 


This underground construction should make you 


Specify Mathews Hydrants 


Even if Mathews Hydrants should cost more in the first place 
it would pay you to specify them for the savings in labor, main- 
tenance, and repair. This is because the loose outer protection 
case of the Mathews Hydrant lets you unscrew and lift out its 
barrel which contains all operating parts. No digging is ever 
necessary. A smashed hydrant can be repaired instantly by 
inserting a new barrel. Periodic inspections and overhauls which 
include even the main and drain valve seats can be made 
above ground. Nozzle levels can be raised or lowered without 
excavating below the finished grade. Steamer nozzles can be 
added or removed by changing barrels. Specify this frost-proof 
hydrant that you can “change like a tire.” Your city will pay 
less for its fire protection. 














we 
ae The entire barrel unscrews here for removal. 
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The protection case is loose, free to move with frost. 





é). positive and automatic drain valve which can't fail. 


MATHEWS HYDRANTS 


Made by R. D. WOOD COMPANY 


Manufacturers of Sand Spun Pipe (centrifugally cast in sand 
molds) and R. D. Wood heavy-duty gate valves for water works 


400 CHESTNUT STREET, PHILADELPHIA, PA. 
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For thousands of communities, 
old-fashioned garbage and 
rubbish disposal is a perennially vex- 
ing problem .. . one that offers the 
greatest possible contrast to the effi- 
ciency and economy which P:DM In- 
cineration provides for so many 
progressive municipalities today. 
Sanitary, odorless High Temper- 
ature Incineration by Pittsburgh-Des 
Moines operates for the citizen's direct 
benefit on every count, disposing of 
the garbage and refuse problem once 
and for all—with low first cost and 
minimum operation charges—without 
nuisance to even immediately adjoin- 
ing properties. These modern plants 
are built to suit each community's 
particular requirements, in all sizes 
from 6 tons to 600 tons capacity per 


24 hours. 

Consultation with a P‘DM Incineration En- 
gineer will provide authoritative answer to 
your own disposal questions, and will gladly 
be arranged on request. Meantime—write for 
our 28-page descriptive Bulletin No. 601! 
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wee = P-DM Products for the American 
Municipality include: Elevated 
d Steel Tanks . . . Steel Reservoirs 
3 PITTSBURGH e DES MOINES ye HP co. . .. Water Treating Plants... 
Refuse Incinerators . . . Steel 
Swimming Pools. . . Steel Grand- 
stands. Bulletins gladly sent 
on request. 


-ITTSBURGH, PA. 3418 NEVILLE ISLAND—DES MOINES, IOWA. 919 TUTTLE STREET 


New York, Room 918-99, 270 Broadway... Chicago, 1222 First National Bank Building 








Water Works & Sewerace, March, 1939 


HEN floods bring the threat of polluted 

water supplies and of water-borne disease, 
HTH proves itself an invaluable ally to water works 
and health officials. With HTH, emergency hypo- 
chlorination can be applied quickly, on the spot, 
wherever pollution is found. A highly concen- 
trated chlorine carrier, containing 70% of avail- 
able chlorine, quickly soluble in water, HTH can 
be transported to the job and put to work before 
a dangerous situation has time to develop. 


Then there is the aftermath of flood conditions, 
as receding waters leave a seemingly hopeless 
task of cleaning up and disinfecting flooded areas 
and buildings of every kind. Here again health 
authorities find HTH of invaluable assistance in 
restoring sanitary conditions in scores of places 
where a less concentrated, less mobile or less 





soluble source of chlorine cannot serve as effectively. 


Fortunately, floods do not strike frequently at 
the average community nor do they strike so quick- 
ly as to find local officials wholly unprepared. But 
there are day-to-day emergencies, too, which re- 
quire prompt and effective chlorination—broken 
water mains, an abnormal water load due to a 
serious fire, polluted wells, failure of a chlorinator, 
an interruption in the power supply—just the sort 
of jobs for which HTH is made to order. 


No wonder that so many experienced water 
works men keep an ample supply of HTH always 
on hand, not only as an important measure of 
preparedness for every sort of emergency, but also 
because they find it so useful in scores of every-day 
sanitation jobs! Write or wire us for full informa- 
tion and nearest available stock. 


The MATHIESON ALKALI WORKS (Inc.), 60 East 42nd St., New York, N. Y. 


Liquid Chlorine... HTH and HTH15...Soda Ash... Caustic Soda... Bleaching Powder... Bicarbonate of Soda 
Ammonia, Anhydrous and Aqua... PH-Plug (Fused Alkali)... Solid Carbon Dioxide 


BE PREPARED WITH HTH FOR ANY EMERGENCY! 
















Know Badger meters 
better. You can have 
complete facts by 
writing for Bulletin. 


...THE SUSTAINED 
flecuracy OF BADGER 


METERS SUSTAINS 
Revenue . . 


HE unvarying accuracy of Badger Disc 

Meters sustains full revenue from your 
lines. Precision construction, close toler- 
ance fits, highly sensitive disc action .. . 
these are Badger basic elements that pro- 
vide the acme of accuracy — beyond the 
approved and accepted standards. 


Badger Meters have been measuring the 
waters of the world for over 30 years... 
they are tried and tested. 


BADGER METER MFG. CO., Milwaukee, Wis. 


Branch Offices: New York City, Tampa, Fla., Seattle, Wash., 
Savannah, Ga., Kansas City, Mo., Marshalltown, Iowa, Los 
Angeles, Calif., Chicago, Ill., Waco, Texas, Philadelphia, Pa. 
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No Rivets or Screws 
to Cause Scoring 
in Crane Sluice Gates 





There are no rivets or screws in 
Crane Sluice Gate seats to work 
loose and interfere with smooth 
Operation—to cause burrs that cut 
deeply into seating surfaces. The 
Crane method of seat mounting 
avoids this danger. Crane bronze 
seats are rolled into dovetail 
grooves of ample section ma- 
chined in the ico of the disc. 
After rolling seat facing into the 
grooves, seating surfaces are ma- 
chined to a smooth tool finish. 

That’s just one of the many rea- 
sons why Crane Sluice Gates give 
superior service—smoothand posi- 
tive through long years. Crane’s 
vast experience and facilities in 
engineering water control equip- 
ment back up the dependability of 
every part—frame, disc, guide rails, 
operating mechanism—assure 
faithful performance. Consult your 
Crane Representative. 


NATION-WIDE SERVICE THROUGH BRANCHES AND WHOLESALERS 


Water Works & SEWERAGE, March, 1939 


BECAUSE OF VALVES 


A CITY WILL 


T takes valves—lots of them—to 

furnish pure water to cities—to 
dispose of disease breeding wastes. 
Here on an air line leading to the 
aerating tanks in a large sewage 
treatment plant are Crane No. 353 
Angle Valves—a whole line of them 
—selected for this duty because of 
the constant, reliable, trustworthy 
service Crane Valves may be ex- 
pected to perform. 


But whether it’s a sewage treat- 
ment plant or a filtration plant— 
whether the service is shutting off a 
main—or handling chlorine gas for 
water sterilization—whether the 
valve is intended to control the flow 
of air or water, steam or gas—there 


CRANE Co., 
836 S. MICHIGAN AVE., 


VALVES + 
PLUMBING + 


BE SAFE 


is a Crane valve just built for that job. 


The Crane No. 52 Catalog is de- 
signed to help you solve your prob- 
lems in flow control. It gives com- 
plete information on valves built to 
A. W. W.A. specifications for water- 
works service—and in addition it 
contains a gold mine of information 
on waterworks problems for the 
engineer or superintendent. Make 
it a habit to check with your Crane 
Catalog on any valve or piping item 
you may need—you will find it listed 
and described in the 38,000 items 
contained in this book. You will 
find, too, that Crane nation-wide 
service means stocks quickly avail- 
able to meet your demands. 
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Good to the last “drop”! 


... with apologies 


Photo by Edgerton, Germeshausen & Grier 
Mass. Inst. of Tech. 





AUGHT by the ultra-speed camera, the coffee hasn’t left 

the cup as it shatters on the floor . . . a marvelous picture 

of shock and destruction. If only the magic camera could 
show the destructive results of poor design and manufacture in 
Water Meters — the loss of accuracy, the wear, deterioration and 
eventual obsolescence! Then you would realize the great advance 
that has been made by the use of modern precision machine tools 
and methods in achieving the higher standards of accuracy and 
interchangeability, closer tolerances and finer finish in Trident 
Meters! This is what we mean by Trident Quality — it’s there 
even though you can’t see it! 















e Neptune Meter Company, 50 West 650th St. 
(Rockefeller Center), New York City; Neptune 


SERVICE Meters, Ltd, 845 Sorauren Avenue, Toronto, 
Canada. 
Branches in Principal Cities of the 
United States. 
reveals the 
66s ee 99 
invisible 


ULTRA -PRECISION 


QUALITY in 4) : 
WATER METERS 
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WATER WORKS IMPROVEMENTS 
AT CHARLOTTE, N.C. 


By J. B. MARSHALL 


City Manager and Engineer 


Cc. S. RAWLINS 
Assistant Engineer’ 


and 


Charlotte, North Carolina 


Carolina, authorized a bond issue of $1,365,000 

for the purpose of improving and extending their 
water supply facilities. The recent rapid growth of the 
City had so far outdistanced the growth of the water 
system that it was essential that the capacity of the sys- 
tem be increased to meet demands and avoid further 
overloading. At the present time the Water Department 
serves a population of about 100,000. The work which 
was done consisted of improvements at the raw water 
pumping station, the installation of an additional raw 
water force main, additions to the filter plant, reinforce- 
ments to the distribution system, additional elevated stor- 
age for filtered water and the construction of a new 
maintenance shop and office building. 


O' March 17, 1937, the voters of Charlotte, North 


*The junior author served as Engineer in Charge of Design and Con- 


struction of Charlotte’s new plant and rearranging of the old plant.—Ed. 


Raw Water Pumping Station 


At the raw water pumping sta‘ion on the Catawba 
River, the obsolete and inefficient pumping units, consist- 
ing of three main centrifugal units and two booster units, 
were replaced with three new centrifugal units driven 
by synchronous motors. The capacities of these units 
are 8. 10 and 12 M.G.D. One of the old units of 5 
M.G.D. capacity was retained as a standby. New switch- 
gear was installed in completely enclosed cubicles. The 
station piping was replaced and a new venturi meter 
installed. Cone type automatic stop-check valves were 
installed on the pump discharges. In addition a surge 
limitator was placed on the station header beyond the 
last pump to control surges in the force main. Without 
the limitator in service, but with normal operation of 
the cone checks, the pressure on stopping a unit drops 














The Filter Plants at Charlotte 


The New and The Old Become One—(The left wing, the new plant; 
the right wing, the old; joined together by the central Control House.) 
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slowly to zero and then rises rapidly to as much as three 
times the normal pumping pressure. With the limitator 
in service the pressure rise is but 20 lbs. per sq. inch, 
approximately, above normal pumping pressure. 

The old 24 inch cast-iron force main from the Catawba 
River Station to the raw water storage reservoir was 
paralleled with a new 30 inch main of cast-iron. The 


length of this line is 5.5 miles. Cross connections and 
blow-offs were cut in about every mile. From the raw 
water reservoir, flow is by gravity to the filter plant 
through 24 and 30 inch cast-iron lines which had suf- 
ficient capacity. 
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One of Charlotte’s Three New Tanks 


This one holds 1,000,000 gallons; from footing to flow line 
is 149 ft.; water depth 37 ft. Note its symetry and 
sightliness. 


Distribution System 


The distribution system which covers an area of 23 
square miles, was reinforced with approximately 17.3 
miles of cast-iron lines from 8 to 24 inches in size. Three 
elevated tanks, of the elipsoidal type and having a total 
capacity of two million gallons, were built. The overflow 
of each is the same elevation. The two 500,000 gallon 
tanks were placed on the north and south sides of the 
system, with the 1,000,000 gallon tank on the east side. 
Such was the scheme, because the filter plant and an 
existing 1,000,000 gallon tank are on the west side of the 
City. The air line distance between the north and south 
tanks is 3.5 miles. On completion of the tanks and the 
feeder mains, recording pressure gages were installed at 
each tank for a period of several weeks. This pressure 
survey revealed that. the new tanks were operating in a 
very satisfactory manner. The maximum difference be- 
tween the water levels was. one foot at the time of 
minimum draft (full tanks), and only about three feet 
at time of maximum draft. The elevated tank at the 
filter plant is also at the same elevation as the new tanks 
and is controlled by an altitude valve. During the day 
when this tank is on the line, the difference in elevation 
between it and the east tank is about 9 feet. At night 
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when its inlet valve is closed, and the other tanks are 
filling, the difference between the pressure at the filter 
plant and at the east tank is about 15 feet. 


The Filter Plant 


The old section of the filter plant has a capacity of 
8.33 M.G.D. This has now been increased to 16,52 
M.G.D., based on the conventional rate of two gallons 
per square foot per minute. The enlargement of the filter 
plant proved the most interesting problem of all. The old 
plant was designed with the filters and service pumps 
housed in one building. The chemical feeders and labora- 
tory were in a separate building. The sedimentation 
basins in between. Operating experience indicated the 
desirability of centralizing the control so that the operator 
could be in close touch with all operations. Accordingly, 
it was decided to abandon the existing chemical building, 
construct the new filter units and sedimentation basins on 
line with the old units. Then place the control building 
between and connecting, thereby, with the two filter 
building wings. In this way we were able to obtain a 
desirable layout of all units with a pleasing appearance 
and a chance to make future extensions without difficulty, 

After a preliminary layout was made, by means of 
models we investigated several types of mixing and 
coagulation facilities. The old plant had a round-the-end 
baffled chamber, with a detention period of six minutes 
at rated capacity. This was followed by a contact 
chamber at the influent end of the sedimentation basins. 
We felt that modern mechanical equipment, which could 
be controlled and provide maximum flexibility, would 
produce a better conditioned water. 

The first step incorporated the use of air agitation for 
“flash” mixing, as had been done in the first few passes 
of the old mixing basin. We proved to our satisfaction 
that this type of “flash” mixing was effective when 
testing models of the two types of mixers. All tests were 
made under continuous flow conditions, with compari- 
sons based on turbidities obtained after one and four 
hour sedimentation in glass jars. One variable speed 
model had four chambers with vertical shafts, on which 
were mounted two horizontal arms carrying suspended 
baffles. The other variable speed model had horizontal 
shafts, on which were mounted horizontal slats, of the 
“flocculator” type. These models were run to compare 
parallel and series operation. Best results were obtained 
by the series arrangement. The tests indicated that a 
total detention time of 25 to 30 minutes is desirable for 
the water which this plant handles. The results obtained 
from the models showed a very considerable improve- 
ment over existing plant operations. No attempt was 
made to vary the coagulants, as we were taking water 
from the plant after the coagulants had been added. 


Three Stage Mixing and Coagulation 


Now to follow through the plant as constructed, we 
combined the 24 and 30 inch raw water mains into a 
36 inch line, in which was installed the raw water venturi 
tube. This line runs into the basement of the Control 
Building where a basin level regulating valve is located, 
and the coagulants are added. The 26 inch line termin- 
ates in the Primary Mixing Basin, where “flash” air 
agitation is provided. Air from small rotary compressors 
(in duplicate) is forced through 24 feet of 3 inch 
diameter diffuser tubes. From this basin the water 
flows to the Secondary Mixing Basins, in which the two 
vertical shaft rapid mixers are installed in series. These 
basins are located at the front of the Control Building. 

















The mixers are powered by vertical four-speed motors 
with reduction gears. From the Secondary Mixing 
Basins the water flows to the Coagulation Basin, in which 
the slow speed “flocculator” is installed. This basin is 
a part of the old settling basin which is divided into six 
independent units, one of which was converted to serve 
as the “flocculator” which has a four-speed drive. From 
the Coagulation Basin the water flows to the old and 
new Settling Basins. The detentions in the three stages 
of mixing and coagulation are 3, 10 and 26 minutes at 
the rate of 16.5 M.G.D. These units will likely be suf- 
ficient for a possible increase in capacity to 25 M.G.D., 
for which provisions have been made in design through- 
out the plant. 

The flocculated water flows through conduits to the 
old and new Settling Basins. Plug valves set in the top 
of the conduits admit the water behind stilling walls at 
the end of these basins. The stilling walls extend down 
about two-thirds of the depth of the basins and are 

rforated with holes proportioned to provide a velocity 
of 0.25 f.p.s. The conduits and plug valves are sized to 
provide a maximum velocity of 1.0 f.p.s. in order to 
avoid breaking up the floc. 


Clarification Basins 

The new Settling (clarification) Basins are each 58 
ft. x 95 ft. 6 in. with an average water depth of 15 feet. 
These basins together with the five old basins provide 
four hours of detention. The floors are hopper shaped 
with six plug drain valves. The walls are cantilevered 
or T-shaped and are provided with expansion joints of 
cork, and flashed with copper. The floors are two 4 in. 
thick slabs, separated with a membrane water-proofing. 
The joints between pours, and between the slabs and the 
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wall footings, are poured asphalt. Open joint tile was 
laid along the edges of wall footings and drained to an 
inspection manhole. No leakage has been observed since 
the basins were placed in service. At the effluent end of 
the basins the water flows through a submerged slot 
(located near the top) into the top of a doubledeck con- 
duit. Plug valves admit the water to-the lower conduit 
which is interconnected between the old and new basins 
so that any one basin can be taken out of service without 
disturbing the operation of the other basins and the 
filters. The water in the lower conduit flows through 
sluice gates into the center gutter of the filter units. This 
arrangement removes an objection to the layout of the 
old settling basins and filters, which made it necessary 
to take out of service the basin feeding a filter unit each 
time that unit was taken out of service. 


The Filters 


The three new filters, each having a capacity of 2.74 
M.G.D., are ranged along the effluent end of the clarifi- 
cation basins as has been indicated, with the operating 
floor and pipe gallery between the row of filters and 
the clear well at the rear of the plant. The filters are 
divided into halves by a center gutter. Each half has 
the same sand area as that of each of the six old filters. 
The piping is so arranged that one half of a filter is 
washed at a time, thereby allowing the same wash rate 
to be maintained for both old and new units, reducing 
the size of wash water piping and valves and effecting 
other construction economies. This arrangement of sec- 
tional wash has proved entirely satisfactory from an 
operating standpoint. 


The filters are 11 ft. 10 in. deep, and are provided 





Operating Floor of the New Plant 
Note the architectural concrete work; effective and inex- 
pensive. The operating tables are of ebony asbestos. 
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with Wheeler False Filter Bottoms. This type of under- 
drainage system was selected because it assured equal 
distribution of wash water to all areas of the filters. 
And, further, because only concrete and porcelain would 
be exposed to the water, and thus avoid future troubles 
from corrosion and incrustation. Each false bottom was 
cast monolithic so there would be no joints or anchor 
bolts. The inverted pyramidal depressions in the bottoms 
are on 12 inch centers and each depression accommodates 
porcelain and earthenware spheres of various sizes, 
arranged to diffuse and distribute the rising wash water 
as it approaches the gravel bed. On top of the false bot- 
tom are five 3 inch thick layers of graded gravel, the 
last layer being “torpedo” size. Above is 24 inches of 
filter sand, having an effective size of 0.45 mm. and a 
uniformity coefficient of 1.20. The freeboard between 
sand surface and lips of wash troughs is 27 inches. The 
wash water troughs are made of precast concrete, grouted 
in receseses left in the walls. 

An interesting feature is the use of underwater lights 
set just below the top of the troughs and controlled from 
a switch on the operating table. One unit is used in each 
half filter and assists materially in judging the time when 
washing is complete. The overhead lighting is very 
effective in illuminating the water surface, the fixtures 
being the new type store lights, while still directing suf- 
ficient light upward to throw a diffused light on the 
ceiling. The lights over the units are controlled from 
the operating tables. At the Control Building end of 
the operating floor is a 30 in. diameter illuminated dial, 
showing wash water rate in inches rise per minute. The 
operating tables are made of ebony asbestos of a design 
to harmonize with the building design. Indicating-rec- 
ording type loss-of-head and rate-of-flow filter gages are 
mounted on the tables. 


Pipe Gallery 


The filter pipe-gallery is in two levels. The lower 
section used for the effluent, wash water lines and sewer 
mains. The upper section is used for the connecting 
piping between the two halves of a filter unit, the 
hydraulically operated valves, and direct acting rate con- 
trollers. The upper section is lighted and ventilated 
through steel sash set in the wall overlooking the clear 
well, and is on the same level as the basement floor of 
the Control Building. Each filter unit is valved with 
two 24 in. wash water gate valves, two 12 in. effluent 
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The Non-Corroding Wheeler False Bottom 
and Trim Pre-cast Concrete Wash Troughs 
Each filter is equipped with under-water lights. 


Water Works & SEWERAGE, March, 1939 








gate valves, two 4 in. filter waste gate valves, and One 
special plug type waste valve. The influent to the filters 
is through 18 x 24 in. hydraulically operated sluice gates 
located in the end wall of the center gutter between the 
filter and the settling basin effluent conduits. The wash 
water valves are of the solid wedge type. 




















The Filter Pipe Gallery (upper floor) 
Note the simple piping arrangement permitting 
sectional filter wash and design economies. 


The Control Building 


The Control Building is roughly 50 x 80 ft., and is 
three stories high. The second floor is used for storage 
of chemicals. The dry chemical feeders are charged 
from this floor through hoppers set on curbs 6 in. high. 
A separate room is used for storage of carbon with the 
charging hopper located inside the room in an attempt 
to confine the dust. 

The first floor houses the offices of the superintendent 
and operators, the laboratory, dry feeder rooms, chlorine- 
ammonia equipment room and toilet room. On entering 
the building, from the front, the visitor finds himself in 
a corridor at the end of which is a lobby with side 
corridors leading to the old and new filter buildings. On 
his left is the superintendent’s office and the chlorine- 
ammonia machine room. On the right are the dry feeder 
rooms. Plate glass windows permit observation of the 
chlorine-ammonia machines and dry feeders from the 
corridor. At the corridor end of the lobby there are 
visible vacuum samplers set in a recess in the wall. The 
samplers take water from five sources throughout the 
plant, namely, raw water, coagulated water, settled water, 
filtered water and finished water. On the right of the 
lobby is the operator’s office, which overlooks the pump 
room and old filters. On the left is the laboratory. The 
corridors, the lobby, and laboratory have tile wainscot, 
with plaster above, while the other rooms are entirely 
plastered. The floors of the corridors, lobby and toilet 
room are terrazzo, while those of the laboratory and 
offices are composition tile. Cement floors were used in 
the machine rooms. 

In the basement is a workshop, chlorine and ammonia 
scales and storage room, compressor room, boiler room, 
toilet room and storage room. The chlorine and ammonia 
scales are set flush with the floor, with the beams placed 
on the first floor in the machine room. Provision was 
made for the use of ton containers of chlorine by using 
large capacity scales and a monorail handling system. 
It is anticipated that use of chlorine at the sewage treat- 

















ment plants will make it much more economical to use 
ton containers for both water and sewage treatment than 
to use small containers. 

The compressor room houses two compressors each 
having a capacity of about 40 c.f.s. at 4.5 Ibs. per sq. in. 
The compressors are piped to a receiver and thence to 
twelve 3 in. diam. by 24 in. long diffuser tubes placed in 
the Primary Mixing Basin which is located in a part of 
the basement. The tubes are placed about 8 in. from 
the wall and at two-thirds the water depth. 


Chemical Feeding 


The chemical handling and feed equipment has been 
designed to permit as flexible operation of the plant as 
possible, taking into consideration the limitations im- 
posed by the old plant. 

Provision has been made and the equipment installed 
for preliminary and final chlorine-ammonia treatment. 
Three Wallace & Tierman vacuum chlorinators and one 
ammoniator were moved from the old plant and supple- 
mented by one new ammoniator, thus making available 
one chlorinator and one ammoniator for preliminary 
treatment and two chlorinators and one ammoniator for 
final treatment. The point of application of ammonia 
for preliminary treatment is in the 36 in. raw water main 
at the venturi tube, while the chlorine may be applied 














The Raw Water Pumping Station, the New Pumps of Which Have Saved Charlotte Considerable Money 


See chart showing reduced power cost since installation. The cone check 
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either before or after the air mix in the Primary Mixing 
Basin. On final treatment, the ammonia is introduced 
just beyond the point at which the filter effluents are 
combined in a single main leading to the clear wells, 
Chlorine is added about 50 ft. beyond. The gas lines 
from the containers to the machines are so piped and 
valved at the machines that chlorine can be taken from 
the containers on either set of scales to either the pre- 
liminary or final machines without a shut-down. 

Four new dry feed machines have been installed, along 
with a carbon feeder taken from the old plant. The 
machines are charged from the second floor, as has been 
indicated, through extension hoppers the same diameter 
as the machine casing. The solution pots are placed 
in concrete bases with the machine casings grouted into 
the bases. This arrangement allows no place for dust 
to escape into the room except through the access door. 
The dry feeders are so designed that two are normally 
used for alum, one for soda ash and one for lime. How- 
ever, the piping system is so arranged that one of the 
alum feeders can be used for soda ash or lime while 
the soda ash and lime feeders can be interchanged. Lead 
pipe and lead lined fittings, with acid resistant valves, are 
used on the solution lines. Wrought iron pipe is 
used for soda ash; rubber hose for the lime lines. The 
carbon feeder is housed in a room separate from the 


a Coe ‘ . 


valves are seen, but the surg Hmitater does net appear in the picture. 
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other feeders and is mounted on platform scales. The 
lines from the feeder are of copper. Provision is made 
to apply full city pressure to the lines to clean them out 
as may be found necessary. Carbon may be applied con- 
tinuously or intermittently to the raw water at the Prim- 
ary Mixing Basin and by batch application on the top 
of each filter individually. It is not possible to apply 
carbon to the applied water continuously, because the 
clarified water passes from the Settling Basins to the 
filters without passing a common point for application. 


The Laboratory 


The laboratory has been laid out and equipped in 
anticipation of future as well as present requirements. 
All furniture is lead-coated steel painted with chemical 
resistant paint. Table tops are principally of “Transite,” 
coated with a chemical resistant preparation. Along the 
north wall is a wall table with a fume hood and titration 
cabinet at the left end and a dark closet and distilling 
apparatus cabinet at the other end. In between is a glass 
block panel set in the outside wall. In the center are 
two tables. On the opposite side are the autoclave, in- 
cubator, hot air sterilizer, refrigerator and glass-ware 
cabinets. A store room is accessible from the laboratory 

only. A cabinet in the back of the vacuum samplers 
located in the lobby opens into the laboratory and pro- 
vision is made for drawing samples for laboratory use. 
The fume hood has a force draft fan and another fan 
is provided for general ventilation. Mechanical services 
include hot and cold water, gas, air and 110/220 volt 
pe 2a 








A Corner of the Laboratory 


Note the money saving laboratory mixer on the table. 


Clear Wells 


A new clear well having a capacity of 3 M.G. was 
constructed at the rear of the new filter building and 
adjacent to the old clear well, which also has a like 
capacity. The combined effluent from the old and new 
filter units discharges over a weir, the crest of which is 
4 ft. below the overflow line, thus insuring a seal for 
the rate controllers. A division wall across the well 
forces the water to flow to the opposite end and thence 
back to a pipe connection to the old clear well at the 
rear. A second connection was made between the old 
clear well and pump suction header and a direct con- 
nection from the combined effluent line to the pump 
suction. These connections are so valved that under 
normal operation water will flow through the two wells 
in series, insuring positive circulation and long contact 
period for post ammonia-chlorine treatment. However, 
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The Power Chart of the River Pumping Station 
Note cost reduction and delivery records per K.W.H. since 
replacement of obsolete centrifugal pumps with 
modern units. 


either clear well may be taken out of service, or the 
water may be diverted directly from the filters to the 
pumps if such be found a necessity. 


Work in the Old Plant 

As has been indicated, the old settling basins were 
changed to provide influent and effluent conditions simi- 
lar to those in the new basins. The old filters were 
originally built with false bottoms, employing thimbles 
of glass tubing. Therefore, no changes were made to 
the filters except to replace the old style rate controllers 
with modern direct acting rate controllers and install 
rate-of-flow and loss-of-head gages. The bodies of the 
wash water valves were replaced with new bodies of the 
beamed waterway type, to eliminate leakage caused by 
wear due to throttling. A wash water rate indicator 
similar to the one in the new filter building was installed 
at the end of the operating floor. 

A new high service pumping unit was installed to 
supplement the existing units. This unit has a capacity 
of 10 M.G.D. and is driven by a 350 H.P. synchronous 
motor. An automatic cone type stop-check valve was 
used on the discharge, and the pump is primed by means 
of an automatic priming system. A new discharge main 
from this unit was installed to connect directly to the dis- 
tribution system adjacent to the plant. An existing ven- 
turi meter was placed in this line so that all pump dis- 
charges are metered. The addition of this unit increased 
the nominal capacity of the electric driven pumps to 
27.25 M.G.D. There are also two gasoline motor driven 
standby units for use in case of power failure. 

The old switchboard was moved to a new platform 
just outside of and on the same level with the operator’s 
office, and is supplemented with starting equipment of 
the new 10 M.G.D. unit and wash water pumping unit. 
The lighting panels were replaced with no-fuse breaker 
panels. The slip ring motors on the old pumps were 
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changed from hand to push button starting. New dupli- 
cate incoming power lines were placed underground, 
and all wiring to the old pumps and the lighting cir- 
cuits was renewed. 


Wash Water Facilities 


A new elevated wash water tank of the elipsoidal type 
was installed at the end of the old filters and connected 
to the wash water main in the old pipe gallery. The 
tank has a capacity of 137,000 gallons, which is ample 
for washing one of the large units or two of the small 
units. In the line between the tank and the pipe gallery 
there is a venturi meter which was taken from the old 
piping system. A mew register was provided and 
equipped for electrically transmitting the rate to flow to 
the dials at the end of the filter buildings. A new wash 
water pumping unit, having a capacity of 2400 G.P.M., 
takes water from the suction header to fill the tank. The 
elevation of the tank and size of wash troughs were set 
to provide a rate of rise up to 33 inches per minute. 
However, a rise of 36 inches can be obtained without 
flooding the wash troughs. 

















Entrance Corridor to the Plant 


At the end are the sight glasses showing the visitor what 

the plant is doing. On the left and right through plate 

glass windows can be seen the ammonia and chlorine 
equipment and the chemical feeders at work. 


Plant Architecture 


The architecture of the plant presents a pleasing mass 
study in architectural concrete to tone in with the old 
building, which is a concrete frame with brick panels 
stuccoed to present a uniform color. Plywood forms 
were used for all exposed surfaces inside and outside 
the structures. The concrete surfaces required no treat- 
ment except to fill the form tie and air bubble holes. 
Simple 2 x 4 inch rustication and small V-shaped strips 
nailed to the plywood forms were used for decorative 
effect. The interior of the filter building was painted 
with cement paint. The first floor of the Control Build- 
ing is finished with tile wainscot or base and plaster. 
The interior of the filter operating floor is spaned with 
rigid frame arched ribs on 19 ft. 6 in. centers with slabs 
between the ribs. 


The grounds have been landscaped and seeded and 
the accessible portions of the plant fenced in. 
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Equipment Involved 
The plant was constructed by Southeastern Construc- 
tion Co. Roberts Filter Manufacturing Co. was the sub- 
contractor for piping, and all filter and mechanical equip- 
ment. The following is a list of the manufacturers of 
the more important items of equipment: 
Roberts Filter Manufacturing Co.—Wheeler 
filter bottoms, operating tables, filter waste valves 
and secondary mixing equipment, raw-water 
level controller, samplers. 
Simplex Valve & Meter Co.—rate controllers, 
filter gages, wash water gages and raw water 
venturi meter. 
Chapman Valve Manufacturing Co.—cone valves, 
large gate valves, sluice gates and surge- 
limitators. 
Lynchburg Foundry Co.—cast iron pipe and 
fittings. 
Wallace & Tierman Co.—chemical feeders, am- 
moniator, scales. 
The Dorr Company—‘Flocculator” unit. 
De Laval Steam Turbine Co.—high service and 
wash-water pumps. 
General Electric Co.—electrical equipment. 
Westinghouse Electric & Mfg. Co.—lighting 
equipment. 
Kewaunee Mfg. Co.—laboratory furniture. 
Norton Co.—porous air diffuser tubes. 
Foxboro Co.—liquid level gauges. 
Bristol Co.—telemetering equipment. 
Morris Machine Works—raw-water pumps. 
R. D. Cole Co.—3 elevated tanks, 1 wash water 
tank. 


Operating Experiences to Date 

The accompanying chart shows the reduction in power 
costs at the raw water pumping station due to the in- 
stallation of the additional raw water line and more 
efficient pumping units. The chart shows the reductions 
during the period from December 1937 to April 1938, 
when the various sections of the line were being placed 
in service. The actual saving in power cost during the 
last six months of 1938 as compared to the same period 
of 1937 was $9,446. 

No survey of flows in the distribution system is yet 
available. However, observation has shown that the 
additional mains and the elevated tanks maintain the 
pressure throughout the system. The Fire Department 
has reported that the use of pumper equipment has been 














Entrance to the Plant 
To left and right are the two secondary (vertical) mixers, 
serving the old and new sides of the plant. 
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reduced materially due to the higher pressure. The 
presence of the tanks in the system has reflected very 
favorably upon the operation of the pumps at the filter 
plant by smoothing out the operation. Whereas it had 
been necessary to use one pump almost continuously 
with a second intermittently, it is now possible to use 
one pump continuously. The indications are that the 
higher head in the distribution is being maintained with- 
out any increased operating cost and that with greater 
use of the new pumping unit some saving may be 
effected. 


It is too early to present many conclusions on the 
operation of the filter plant. The indications are that the 
plant is operating as expected. Operation of the coagula- 
tion facilities indicates that with the use of the Primary 
and Secondary Mixing Basins and the new Settling 
Basins only, at a rate of about 7 M.G.D. the turbidity 
of the settled water was reduced to an average of 7 p.p.m. 
which was as good as the old plant was able to do at its 
best. The flocculator has been in operation with the 
other first and second stage mixers for a period of two 
weeks. During this period there was a change in the 
raw water from a normal turbidity range of 30 to 60 

_p-p.m. to turbidities of 190 p.p.m., due to heavy rains 
on the watershed. The settled water turbidities have 
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ranged from 4.5 to 2.4 p.p.m. with an average of 3 p-p.m 
during this period and with an average application of 
10 p.p.m. (0.6 grains/gal) of alum. The wash water 
facilities have verified the accuracy of the design. One 
of the new Settling Basins was easily cleaned with the 
use of a fire stream. It was discovered that sedimenta- 
tion had taken place in the influent conduit which was 
designed for a velocity of 1 f.p.s. with double the present 
capacity, indicating that 0.5 f.p.s. permits settling. The 
conduit was easily cleaned, however, by back flushing 
from the full basin. No sludge was found in the 
effluent conduit. 


Length of runs of the new filters has been about 75 
hours. In only two cases, to date, has the filter effluent 
turbidity exceeded 0.1 p.p.m. 


Engineering 


The engineering work on the project was done directly 
by the City of Charlotte under the supervision of J. B. 
Marshall, City Manager and Engineer. G. S. Rawlins 
was in charge of design and construction, with J. T. 
Brown in charge of laying the pipe lines and constructing 
the elevated tanks. Credit for the architectural design 
of the filter plant belongs to B. A. Skinner and T. S. 
Simpson, Jr. 





EXPANSION CHART FOR WATER WORKS USE 


By W. F. SCHAPHORST, M.E. 
Newark, N. J. 


This chart is useful for determining the expansion in 
piping, rods, tubes, beams, shafts, columns, struts, etc., 
for any ordinary temperature difference. It makes 
“longhand figuring” unnecessary. Simply lay a straight- 
edge across the chart once or stretch a fine black thread 
across, as indicated by the dotted line, and the problem 
is solved. 


If a certain pine line 100 ft. long is sub- 
what 


Example: 
jected to a temperature variation of 100 deg. F., 
will be the total expansion in inches? 


Simply connect the 100 deg. temperature difference, 
column A, with the 100 ft. length, column C. The in- 
tergection with column B gives the answer as 0.8 in. 
That is all there is to it. 


The chart can also be used for determining the allow- 
able temperature difference where a definite amount of 
space is available for expansion and contraction. Thus 
if the length of the pipe is 100 ft. and the allowable 
expansion is 0.8 in. the same line would show that a 
temperature difference of 100 deg. F. would be the lim- 
iting amount. 


Also, if the factors in column A and B are known, 
the unknown in column C is immediately found. — In 
other words, if any two of the factors are known the 
third is quickly found, and without any computing what- 
ever. The range of the chart is wide enough to care 
for almost any expansion or contraction problem. The 
range of possible expansion starts at 0.02 in. and runs 
to 300 inches. 
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SLUDGE FILTRATION 


By LE ROY W. VAN KLEECK 


Senior San. Engr., Connecticut State Dept. 
of Health, Hartford, Conn. 


treatment plants in the United 

States are now using vacuum 
filters for the dewatering of sludge. 
Since these installations represent a 
considerable investment and perform 
an important step in the treatment 
process, they should be properly de- 
signed and operated. The purpose of 
this series of articles will be to sug- 
gest certain design features for filter 
layouts and especially to assist pres- 
ent and future operators of filters 
in an understanding of some of the 
work. 


B tiie than sixty sewage 


Description of a Vacuum Filter 
Installation 

In addition to the filters proper, a 
vacuum filter plant includes a num- 
ber of appurtenances which are fully 
as important as the filters. Among 
these are the sludge feed pipes, 
sludge concentration tanks, mixing 
tanks for adding the chemicals neces- 
sary for conditioning the sludge, con- 
veyors for liquid sludge and cake, 
storage facilities and incinerators for 
the cake, chemical feeders, pumps, 
and the filter auxiliary mechanism in- 
cluding vacuum pumps, filtrate 
pumps, air blowers, filtrate receivers, 
exhaust ducts and motor drives. 
These appurtenances will be briefly 
discussed in this series. 


The Construction of Filters 


The types of commercial filters 
now in use have been well portrayed 
by Zack, Pitkin and Fedeler and the 
reader would do well to review their 
articles’ in connection with these 
discussions. As an additional aid 
to sewage plant operators not fa- 
miliar with the internal construction 
of filters, a brief description is pre- 
sented here for their convenience and 
benefit. 

A present-day filter consists of a 
rotary drum under vacuum, sus- 
pended over a trough which con- 
tains conditioned sludge ready for 
filtration. The circumference of the 
drum is divided into a number of 
shallow sealed compartments, each 
functioning through its own pipe 
system as controlled by a multiple 
filter valve. 





“Vacuum Filtration,” covered in articles by 
Zack, Pitkin, Fedeler, Water Works and Sewer- 
age, January, 1938. 























The Author 





This is the first of a series of 
articles by Mr. Van Kleeck on 
“Sludge Filtration.” 

Those who heard the author 
present his exhaustive paper on 
this topic before the joint meet- 
ing of the New York and New 
England Sewage Works As- 
sociations, in abstract, will agree 
that Van Kleeck’s series of 
articles are to prove extremely 
valuable. 

Without question his first 
hand contact with a variety of 
sludge filtration installations, 
and his thorough study of the 
literature, is to result in the 
most complete story yet writ- 
ten on sludge conditioning and 
vacuum filtration. 

Mr. Van Kleeck’s articles are 
of value to designing as well 
as operating engineers, and like- 
wise to filter manufacturers and 
producers of chemicals and 
other adjuncts necessary to 
filtration of sewage sludges. 
Ed. 














The filter valve controls the filter 
cycle. The valve consists of two 
parts. One part called the “hub” 
rotates with the drum and contains a 
sertes of threaded holes to which are 
connected the pipes from the various 
filter compartments. The other part, 
called the valve cap or body, is 
stationary and is connected with a 
vacuum pump. Suction operating 
(filtrate) from the individual pipe 
lines in the moving hub, as they 
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come into the recesses in the valve 
cap. This filtrate is liquor from the 
wet sludge which has been drawn 
through a cloth on the filter. From 
the multiple valve this liquor is pulled 
by suction to a filtrate receiving tank, 
from which it is usually discharged 
by a filtrate pump to the raw sewage. 
The filtrate receiving tank decreases 
the velocity of the mixture of air 
and filtrate and permits their separ- 
ation. 


As a filter revolves, each compart- 
ment is automatically subjected to 
the following cycle of operation by 
the action of the multiple valve. 


1. No action while the section, still 
in the air, submerges into the 
sludge vat. This part of the cycle 
is immediately after cake dis- 
charge. 


2. Vacuum after the section is fully 
submerged. In this step the cake 
is formed on the cloth. 


3. Vacuum as the cake emerges trom 
the vat and rotates in the air. 
Near the end of this phase air 
rushes through the cake assist- 
ing further in dewatering and 
sweeping the water (filtrate) out 
of the filter piping. 


4. Air blow at the poine of cake 
discharge. Vacuum is cut off and 
air pressure applied to assist in 
discharge of the cake and clean- 
ing of the cloth. (With the so- 
called string-type no air blow 
or scraper is used, cake dis- 
charge being accomplished by the 
lifting action of the strings.) 


On the surface of the filter drum 
are wood strips supporting a wire 
screen .on which is laid the filter 
cloth. The cloth is held in place by 
spirally wound wire spaced about 1% 
inches on centers along the face. 
The drum is driven by a variable 
speed worm gear. Swing-type agi- 
tators are placed in the vat under the 
drum for sludge stirring. These 
agitators can generally be removed 
without disturbing the drum, which 
facilitates cleaning and painting. A 
scraper, also called a “doctor,” con- 
sisting of an adjustable metal plate, 
is set on some filters at the point of 
cake discharge to aid in loosening the 
cake. Other filters utilize strings. 
Two vacuum gages are generally 
mounted on a filter, one indicating 
the vacuum in the vat; the other, the 
drying vacuum near the top of the 
drum. 

In a later article the writer will 
discuss some of the design features 
which should be considered in filter 
lay-outs. 
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Operating a Vacuum Filter 


Any operator with a mechanical 
background need have no fear of a 
vacuum filter and should be able to 
operate one with ease. One or two 
filters can be operated by one man, 
but generally his full time will be 
required. While it is true that con- 
tinuous vacuum filters do not require 
constant attention related duties, 
such as checks on the operation of 
pumps, sludge feeders, sludge condi- 
tioning and cake disposal do take the 
full time of at least one man. In 
many cases, with these auxiliary 
duties the time of two men is re- 
quired. 

Manufacturers of filters supply 
instruction manuals which all opera- 
tors should read thoroughly, par- 
ticularly the sections devoted to lu- 
brication and care. Like all mechani- 
cal equipment, regular and proper 
greasing and oiling will prolong the 
life and maintain the efficiency of 
the machines. The efficiency of filters 
is especially affected if undue wear of 
the multiple-valve of the filter is per- 
mitted. Particular attention should, 
therefore, be given this unit. 

Most filters use wooden drums. 
After installation, if such filters are 
rotated for several days in a vat of 
water, the decks will tighten and a 
poor vacuum, when filtering begins, 
will be prevented. Idle filters should 
be rotated daily in water or a fungi- 
cide solution* to prevent shrinkage of 
the deck and the development of 
vacuum leaks. 


The following steps in the mechani- 
cal handling of standard types of 
vacuum filters are listed for the bene- 
fit of new operators and for those 
operators who wish to compare their 
present procedure with the general 
method which the writer’s experience 
with filters seems to warrant: 


1. Before admitting conditioned 
sludge to the vat, start the drum 
and turn on the wash spray (also 
called the shower.) This soaks 
the cloth and helps to prevent 
cloth blinding by grease, par- 
ticularly if raw sludge is being 
handled. 

2. Drain the wash water from the 
vat and close the drain valves. 


3. Admit conditioned sludge to the 
vat, with the drum drive off. 
Generally the vat agitators are 
started at this point, at least for 
a time. The purpose of the agi- 
tators is to prevent segregation 
of the solids and sludge liquor, 
especially with raw sludge. How- 





*The use of this will be explained under pre- 
vention of mildew in filtering cloths. 
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Typical Small Plant 
Vacuum Filter at Middletown, Conn. 
showing shower, filtrate valves and vacuum gages. 


ever, a thicker and better filter 
cake can sometimes be secured 
with the agitators off. The latter 
condition seems to be particularly 
true with digested or elutriated 
digested sludges. Sometimes in- 
termittent operation gives the best 


result. Each filter operator 
should check this point for him- 
self. 


4. Now start the filtrate pump, 
vacuum pump, and air compressor 
(in that order) with both lower 
and upper filter valves closed. 
The lower valve controls the cake 
formation cycle; the upper the 
drying cycle. The cake formation 
cycle generally represents about 
25 per cent of the filter cycle 
time. With the filter valves closed, 
leaks in the vacuum system can 
be checked by observing the 
vacuum gage at the vacuum re- 
ceiving tank or vacuum pump, de- 
pending where it has been install- 
ed. Most dry-vacuum pumps are 
set to deliver about 25 inches of 
vacuum; the centrifugal type 20 
inches. 


The vacuum should hold reason- 
ably constant during filter operation, 
be about the same on both upper and 
lower gages (the vat reading is gen- 
erally slightly higher.) They should 
not show any appreciable variation 
from day to day. 


5. Open the bottom filtrate valve and 
after a brief interval, start the 
drum drive. The interval builds 
up a cake on the first emerging 


End view, 


sections of the drum. Or the 
drum drive can be started im- 
mediately and a portion of the 
drum allowed to go by the 
scraper for resubmergence. In 
this way at least a thin coating of 
sludge adheres to the cloth, seal- 
ing it and aiding in holding the 
vat vacuum, when the drying 
vacuum is applied. Some oper- 
ators hasten the drum speed at 
this point so as to coat the cloth 
more quickly. Either method out- 
lined above aids in the prevention 
of cloth blinding. 


6. When the sludge cake on the 
drum reaches the top center of 
the revolution, the upper filtrate 
valve may be opened slowly. 
Watch both vacuum gages and 
do not permit the vat vacuum to 
drop excessively. 


7. When the cake is of suitable 
thickness and dryness (frequently 
on the first revolution of the 
drum), the compressed air valve 
is opened and the cake scraper 
adjusted close to the drum. The 
air blow starts on each drum com- 
partment just before it reaches 
the scraper and should continue 
until all of the section passes un- 
der it. This insures a clean cloth. 


The air cycle can be adjusted by 
the operator (see instruction man- 
uals,) but is usually properly set by 
the manufacturer. Air pressures are 
about 2 or 3 lbs., per sq. in. If 
water discharges with the cake, the 
pressure can be reduced to 2 or even 















1 Ib., per sq. in. Dense cakes give 
the most trouble, since air is not 
drawn through the filtrate piping at 
high enough velocities to sweep out 
the collected water, which blows back. 
The condition appears worse than it 
actually is, and the increase in cake 
moisture is generally slight. (This 
can be checked by sampling the dried 
cake, just before the section is under 
air blow, and comparing the moisture 
content with the moisture in the cake 
after air blow.) In this connection 
be sure that the filtrate piping and 
filtrate pumps have an adequate 
capacity to remove the water before 
air blow occurs and that the pump 
discharges through an unobstructed 
conduit to prevent back-pressure. 


8. When the cake is discharging 
freely, unlock the scraper adjust- 
ing lever and re-set it so as to 
raise the scraper slightly from the 
wire. This saves wear on the 
cloth, wire and scraper, and cake 
discharge is obtained largely by 


gravity. (This step and step 7 
are omitted with  string-type 
fiiters ). 


9. Once the filter is running, few 
mechanical adjustments are need- 
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ed. Control of the sludge feed 
(which is frequently automatic), 
and assurance that properly con- 
ditioned sludge is reaching the 
filter, are the main considerations. 
Fairly slow drum speeds are pre- 
ferable; many plants operate the 
drums on the slowest speed. High 
speeds thin the cake. Yields are 
not, therefore, proportionally in- 
creased, and there is more danger 
in blinding the cloth. Under 
otherwise favorable conditions, the 
drum speed should be set for a 
moderately thick cake (%4 to % 
inch.) Air is pulled through such 
cakes more readily and this aids 
in the dewatering. 


10. At the end of a run, filter the 
sludge remaining in the vat until 
the cake is too thin for good dis- 
charge. Then throw back the 
scraper and shut off the vacuum 
pump, followed by the filtrate 
pump. Turn on the shower and 
open the drain valve in the vat. 
The shower jets should be ad- 
justed to strike the drum a little 
above the point of tangency of a 
line drawn from the center of the 
shower pipe to the drum circum- 
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ference. The air blow is left on 
during the washing period. 


Cloths and Wire for Filters 


The type of sludge to be filtered 
and the severity of service are the 
principal considerations in the selec- 
tion of the filtering medium. One of 
the leading cloth houses lists the fol- 
lowing grades for sludge work: 


(1) A thin cotton cloth without 
nap for raw plain sedimentation 
sludge. It gives a high rate of 
flow and a dry cake, but will not 
stand abuse such as excess ferric 
chloride or lime. 


(2) A heavier cotton cloth with- 
out nap for raw or chemically pre- 
cipitated sludge. The rate of flow 
is less than (1) but it has a long- 
er life. This cloth is being used 
at two Connecticut plants, one 
handling chemically-precipitated 
raw sludge and one handling raw 
primary sludge. The first plant 
averages 300-325 filtering hours 
per cloth; the latter 225 to 250 
hours. The latter plant experi- 
mented with cloths (4), (5) and 
(6) mentioned below. No. 4 had 
a short life. No. 5 also had a 
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short life considering its addition- 
al cost. No. 6 clogged too readily. 


(3) A cotton cloth with nap 
recommended for well-digested 
sludge conditioned with ferric 
chloride and lime. A Connecticut 
plant filtering digested sludge 
operated nearly a year with a 
similar cloth—filteringhours about 


250. 


(4) A cotton cloth with nap of 
finer texture than (3) recom- 
mended for raw or digested sludge 
containing fine clay, as paper mill 
waste, which sludge is conditioned 
with ferric chloride and lime. 


(5) A heavy wool cloth recom- 
mended for activated or elutriated 
digested sludge conditioned with 
ferric chloride only. A similar 
cloth is now in use at an elutri- 
ated digested sludge plant in Con- 
necticut. The operating period 
has been too short to determine 
its life. 

(6) A heavy specially treated 
cloth, without nap, for alkaline 
sludge conditioned with an excess 
of lime. 

(7) An all glass cloth for strong 
acid conditioning. This cloth was 
tried experimentally in the labor- 
atory at one Connecticut plant 
and appeared to give a filtrate 
rather high in solids. 


(8) A monel metal cloth for 
sludge of high alkalinity. The cost 
of this is high and laboratory tests 
with a raw sludge indicated that 
the cloth was quickly blinded. This 
does not mean, however, that it 
might not be a suitable cloth for 
some sludges. 


These grades vary greatly in price 
and have been listed here primarily to 
inform operators of the wide selec- 
tion available and to encourage ex- 
perimentation with grades other than 
the one with which a particular job 
happens to be equipped. While filter 
manufacturers endeavor to supply a 
filtering medium adapted to the local 
conditions, these conditions are not 
always accurately predicted, or 
known, and in occasional instances 
cloths unsuited to the sludge being 
filtered have been furnished. 

When cloths are purchased the 
strength of the warp thread,.should be 
observed, as this provides some indi- 
cation of the life expectancy. Napped 
cloth, produced by spiked rollers 
which loosen the fibers bound in 
weaving, is said with some sludges, 
particularly digested, to retard the 
plugging of the weave. Unbleached 
cotton cloth is preferred because the 
cottonseed oil is of some benefit in re- 
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pelling grease and carbonates which 
tend to blind all cloths. Possibly the 
occasional application of cottonseed 
oil to cotton cloth would prove bene- 
ficial, although no field trials have 
been reported. 

Factors Affecting the Life of Cloths 

The life of a filter cloth is affected 
by its hours of service, the nature of 
the sludge being filtered, the presence 
of industrial wastes, (particularly 
waste crank-case oil, strong acids, al- 
kalies, or the greasy wastes from dry- 
cleaning establishments), the quanti- 
ty and kind of conditioning chemicals 
in use, and the kind of maintenance 
given the material. As cloth ages, 
greater amounts of conditioning 
chemicals are required, and a point 
is eventually reached where it is more 
economical to change the cloth. When 
lime is used as one of the condition- 
ing chemicals, insoluble carbonates 
cause incrustation and “blinding” of 
filter cloths. Likewise, too much fer- 
ric chloride (the most widely used 
iron salt for conditioning) will de- 
posit precipitates of iron in the cloth 
and shorten its life. The proper con- 
ditioning of the sludge, discussed in 
some detail later in this series, will 
do much to lengthen the life of filter 
cloth. 

Maintenance of Cloth 

The following suggestions on the 
maintenance of filter cloths are pre- 
sented for the purpose of stimulating 
interest on this rather controversial 
subject. It is not intended that all of 
the comments listed below will apply 
at every vacuum filter plant : 

1. Remember that correct adjust- 
ment of the scraper will increase cloth 
life. Maintain the original angle and 
shape of the scraper edge for if this 
edge becomes uneven the cloth is 
subject to tears. 

2. Use the optimum amounts of 
conditioning chemicals. An excess of 
lime or iron causes cloth incrustation 
and “blinding.” 

3. When lime is used for condi- 
tioning, the cloth will require an acid 
wash as its age increases. A mild 
acid bath followed by thorough wet- 
ting with water removes much of the 
deposited carbonates. Commercial 
hydrochloric acid (HCL) is used 
Three strengths are commonly avail- 
able: 

(a) 28% acid or 18° Baumé 

(b) 31%4% acid or 20° Baumé. 

(c) 35% acid or 22° Baumé. 

Ordinarily (b) is the regular run 
of commercial acid, while (c) is C.P. 
laboratory acid. If (b)-is diluted 
1 quart of acid to 12 quarts of water 
(pour the acid into the water) a solu- 








tion of about 242% results. This 
should not excessively attack the aver- 
age cloth. The acid may be diluted 
1:30 for more delicate cloth. The 
acid should be applied with a soft 
brush and rubber gloves should be 
worn. 

Inhibited muriatic acid, commer- 
cially known as “Hibitite,” is a pre- 
pared product for washing filter 
cloths. It is claimed that this acid 
will remove the deposits in the cloth 
efficiently with reduced effect on the 
filter cloth. 

4. Grease is fairly easily removed 
from cloth with a mild soap solution, 
such as Lux or Ivory, or with Oakite 
using half the standard package to a 
pail of water. The solutions may be 
applied with a sponge or soft brush 
using fairly warm water. 

5. Remember always to wash the 
cloth thoroughly with the shower 
after a filter run. Keep on the air 
blow during the washing. 

6. Protect the cloth from the hot 
summer sun. 

7. Do not stretch a new cloth ex- 
cessively when wiring it to the drum. 
The wire tension is also important, 
as is discussed under “cloth chang- 
ing.” 

8. Sometimes mildew attacks idle 
cloths, particularly those made of 
wool. A dry cloth is a poor answer 
to this trouble. Such practice may 
cause shrinkage of the deck and 
vacuum leaks. If the cloth is kept 
wet by rotating the drum several 
times daily in a vat of water or by 
use of the shower, the condition can 
probably be prevented. Once fungi 
have established themselves a fungi- 
cide solution must be used to arrest 
the condition. Such solutions may 
also be used as preventives. Both 
formaldehyde and copper sulphate 
solutions are suitable, the strengths 
being best determined by local con- 
ditions. 

9. Small holes in the cloth are 
detected by a whistling sound from 
the drum, a turbid filtrate, or a drop 
in the vacuum readings. Such holes 
may be patched until the general con- 
dition of the cloth justifies replace- 
ment. The following patching sug- 
gestions are taken from a standard 
field instruction manual distributed by 
Oliver United Filters, Inc.: 

(a) Low spots in the filter cake 
indicate small holes in the filter 
cloth bridged over by large cake 
particles. When the hole becomes 
a little larger it will be visible as 
the cake particles cannot bridge 
over it. A whistling sound is 
caused by vacuum pulling air 
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through the hole, and this assists 
in locating it. 

(b) Make a wire lifting tool 
from a piece of steel 4x1x8 inches. 
File one end to a blunt chisel edge 
and bend it like a tack lifter. 

(c) Clean the filter cloth. Cut 
a patch of cloth large enough to 
slide under two wires on each side 
of the hole and extend 1 inch in 
front of and behind the hole. A 
strip of waste cloth is always left 
when replacing an old cloth, and 
this strip should be saved for patch- 
ing jobs. 

(d) Insert the wire lifter under 
wire adjacent to the hole. Slide a 
corner of the patch under the 
wire, and pull the patch into posi- 
tion so two wires hold it on this 
side. Then do the same on the 
other wire. Stretch it so that it 
lies evenly. 

(e) When the cloth is badly torn 
or when the wire spacing is wide, 
the patch should be hand sewn to 
the cloth on the edge that first 
comes under the scraper ; or it may 
be cemented to the cloth along the 
edge. 

(f) Small holes may be closed 
by a mixture of red lead and putty. 
This treatment is, however, un- 
suited for alkaline solutions. 


Changing Cloths 

The first cloth change is usually 
the hardest. The operation is not 
difficult and merely requires a little 
practice. The job is simpler and re- 
quires less help on the smaller drums. 
Long drums offer more difficulty. 
Wire-feeding devices are becoming 
standard equipment with many mod- 
ern filters and these are definite time 
savers and simplify the winding job. 

Before a new cloth is placed it is 
sometimes necessary to scrub the 
supporting wire mesh. If the mesh 
is clogged with solids, it should be 
cleaned with stiff brushes and, if 
necessary, with soap solution—dilute 
acid, as the case demands. The new 
cover length should be about 12 
inches greater than the drum cir- 
cumference and the width about 
6 inches greater than the drum width, 
These dimensions allow for sufficient 
overlap. It is easier to feed the cover 
on the drum if the cloth is first 
wrapped on a roll of wood or a length 
of pipe. The cloth is then fed evenly 
to the filter by rotating the drum. 
Flatten the cloth on the drum as it is 
unrolled. When the drum has made 
a complete revolution, smooth the 
wrinkles. The cloth should not be 
pulled too tightly, as slight flexing at 
the scraper is desirable. With a 
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Parts Comprising the Multiple Valve of an Oliver Vacuum Filter 


Top—Valve body, (front and rear). Bottom (left)— 
Wear Plate or Valwe Seat. (Right) Pipe Plate. 


strip, tack the cloth lightly to the 
strip. 

The wire is then wound spirally 
around the drum. It should not hug 
the cloth too tightly or it may cut 
the material, or chemicals and mois- 
ture may collect under the wire and 
attack the fabric. A slight play is 
desirable, and actual experience in 
winding is the best guide. Do not 
trim the cloth too soon after wiring 
as shrinkage may occur. More de- 
tailed instructions on cloth cleaning 
will be found in manufacturers’ in- 
struction manuals. 


The time consumed in changing 
cloths on vacuum filters is naturally 
quite variable. At several plants in 
Connecticut, cloths for a filter of 
medium size (about 100 sq. ft. of fil- 
tering area) can be changed by two 
men, and requires from two to three 
hours. At other plants where wire 
feeding is more difficult, or where 
regular scrubbing of the wire mesh 
is necessary (particularly likely when 
filtering raw sludge) it requires a 
full-day for two men to change the 
cloth on a filter. 


Filter Wire 


No. 12 steel wire and No. 14 
bronze wire are commonly used on 
filters. Steel wire has a shorter life 
than bronze, but it is also less ex- 
pensive, can thus be economically 
discarded without the bother of re- 
spooling and will not rust or other- 
wise damage the cloth if wound with 
the proper tension. There are good 
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arguments for the use of either wire 
and local conditions should decide the 
issue. 

[Note:—The next article in Mr. Van 
Kleeck’s series will deal with the chem- 
icals used for sludge conditioning, and 
some of the factors which affect the con- 
ditioning of sludge.—FEd.] 
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“Microscopy of Drinking 
Water” 
(Fourth Edition—$7.00) 


Authors — George C. Whipple, 
Gordon M. Fair, Mellville C. Whip- 
ple of Harvard University. 
Publishers—John Wiley & Sons, 
Inc., New York City. 

“Microscopy of Drinking Water” 
is one of the best known books in 
the field of water supply. In fact, 
is considered a classic. The earlier 
printing of the 4th Edition, as re- 
vised by Gordon Fair and M. C. 
Whipple, has long since been ex- 
hausted. Now, demand for it has 
become so great as to warrant a 
reprinting by the publishers. 

In the Reference and Data Sec- 
tion of the April 1938 issue of 
“Water Works and Sewerage” is 
listed “The Microscopy of Drink- 
ing Water,” with notation, (Out of 
print—revised edition in course of 
preparation). 

Since the contemplated revision 
(Fifth Edition) has now been post- 
poned to 1941, we take this oppor- 
tunity to advise our readers. Also, 
to announce that the Fourth Edi- 
tion of this important text is again 
available. 











IMPROVING THE BACTERIAL 
QUALITY OF WATER 


A Plea for Higher Attainments and a Suggested Means 


ITHIN my lifetime marked 
improvement has taken place 
in the quality of the drinking water 
supplied municipalities. The year 
of my birth marked the construction 
of the first rapid sand filtration plant 
for a public water supply in Amer- 
ica. Rapid sand filtration of neces- 
sity included chemical coagulation 
of the water to aid filtration. First 
there was only coagulation of the 
water with aluminum sulfate, fol- 
lowed immediately by filtration. 
Then sedimentation of the coagu- 
lated water was added to lessen the 
load on the filters. Sedimentation. 
made possible the satisfactory han- 
dling of many waters which could 
not be handled by coagulation and 
filtration alone. 


Filter manufacturing companies, 
who were the pioneers in the con- 
struction of rapid sand filtration 
plants, generally guaranteed 98 per 
cent bacterial removal in the filtra- 
tion process—certainly not a diffi- 
cult requirement to meet if the 
water was really polluted, and now 
considered an absurdly low purifi- 
cation attainment. Although filtra- 
tion reduced the incidence of water- 
borne diseases, there still was too 
much illnes for the process to be 
regarded as adequately dependable 
in many instances, 

Chlorination came into use in 
1908 and, with time, has come to be 
regarded as an essential part of the 
treatment process. More refinement 
in filtration practice began about 
1920. The improvement was large- 
ly in producing a more highly pol- 
ished water, though there was con- 
struction of a few water softening 
plants and iron removal plants. 
Treatment of water to lessen corro- 
sion also started about the same 
time. About 1928, a determined 
effort was started to perfect meth- 
ods of eliminating objectionable 
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tastes and odors in water, and re- 
sulted in the introduction of ac- 
tivated carbon into water purification. 


Improvement in Water Quality 


Improvement in chlorination has 
continued since the beginning of its 
use. First very small amouts of 
chlorine were used, then as a result 
of the work of Wolman and Eshner 
in Maryland it was added to slight 
excess; that is, to the extent that 
some residual chlorine was left in 
the water after the treatment. The 
use of ammonia in water to produce 
more persistent sterilization of 
water and precluding the objection- 
able chlorinous taste or chlorinous 
by-product tastes started about 1929. 


A standard of bacterial quality of 
water was adopted in 1914 by the 
U. S. Treasury Department for 
water used on common carriers. 
This standard was made more rigid 
in 1925. It now constitutes the 
standard for bacterial quality of 
water in the United States. More 
sanity engineers and chemists have 
been added to the health departments 
of practically all states and large 
municipalities, and their constant 
watching of the quality of public 
water supplies has done much to 
insure safety from water-borne di- 
seases and raise the physical and 
chemical qualities. The bacteriolo- 
gists, to whom the actual testing of 
the water for bacteria is entrusted, 
have been alert to their duties and 
have developed means of determin- 
ing whether or not the bacteria 
found belong to the coliform group. 

Water can now be delivered to the 
consumers in practically every city 
of the country that is pleasing to 
the eye, essentially free from coli- 
form organisms, free from objec- 
tionable tastes and odors, soft, non- 
corrosive, and free from certain ob- 
jectionable mineral constituents such 
as iron and manganese ; provided the 
treatment and filtration plants are 
operated in an efficient manner. 
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Pride in good performance by most 
filtration plant operators, and fear 
of the public health officials by the 
indifferent operator (there happens 
still to be a few of the latter type) 
is producing what we may now re- 
gard as good operation of the purifi- 
cation plants when judged by pres- 
ent standards of quality. 

Are the present standards of qual- 
ity sufficient? Should we _ stop 
efforts to further improve quality, 
believing the task is finished? The 
answer to these questions is “No.’ 


Present Standard of 
Quality Questioned 

The task immediately confronting 
the water purification plant operator 
would seem to be a further improve- 
ment in the bacterial quality of 
water. We can boast of high bac- 
terial purity of the water supplied 
to the public in most cities, yet there 
are enough cases of intestinal dis- 
eases or disorders occurring in some 
cities to cast doubt on the adequacy 
of treatment of the water supply. 
Some health officials have challenged 
our standard of quality as being in- 
sufficient to insure freedom from the 
transmission of all water-borne dis- 
eases. 


The typhoid outbreak in Minneap- 
olis, in 1935, is an excellent illustra- 
public supply. The quality of water 
tion of questioning the safety of the 
produced by the Minneapolis treat- 
ment plants was good, when meas- 
ured by present standards, yet an 
outbreak did occur. Those investi- 
gating the outbreak believe the in- 
fection came from the water from 
one of the two filtration plants sup- 
plying the city. They justify this 
belief by assuming the treatment 
given the water killed most of the 
typhoid bacteria in the water, but 
a few of the more resistant typhoid 
organisms apparently were able to 
escape the dosage of chlorine used. 
The assumption may or may not be 
correct, yet it hurls a challenge to 





those responsible for the treatment 
of the water. 
Shall be allow such a challenge to 
unnoticed when, every time there 
js an outbreak of some disease which 
may be transmitted by water, it may 
be attributed to the water, when the 
health authorities cannot account for 
the outbreak coming from some 
other source? We know that all 
s of bacteria are not removed 
from water by present methods of 
treatment, and so long as some bac- 
teria remain, can we be assured that 
there will be no transmission of di- 
seases by water? Many who are 
operating water purification plants 
apparently have too high a regard 
for the Treasury Department stand- 
ard, for they believe as long as the 
water passes this standard it is safe 
beyond question. This represents a 
higher regard than those who recom- 
mended the standard expected of it. 
In fact the proponents of the Treas- 
ury Department Standard state that 
to say that a water supply is “safe” 
does not necessarily signify that no 
risk is ever incurred in drinking the 
water. 


Recommended Bacterial 
Standard 


The writer has the temerity to 
recommend that water purification 
plant operators adopt a standard of 
bacterial quality for guidance in 
treatment that is even more rigid 
than that of the U. S. Treasury De- 
partment standard. There will be 
differences of opinion as to how 
rigid the standard for guiding the 
operation should be. However, even 
now, most operators strive to pro- 
duce water much better than the 
standard. The limits set forth in 
the standard should be something 
never to be exceeded. 


Where it is possible to do so, with 
existing equipment, it is recom- 
mended that there be almost com- 
plete elimination of positive pre- 
sumptive gas-forming bacteria on 
lactose broth, or any other sugar 
broth, inoculated with the finished 
water. If more than 1.0 per cent of 
the 10-ml. tubes, or more than 10.0 
per cent of the 100-ml. tubes, within 
a period of one month, show gas 
when inoculated with the finished 
water, the treatment of the water 
should have prompt attention. It is 
the writer’s belief that the total 
number of bacteria per ml. on agar 
at 37 deg. C. should average not 
more than 2. When more than 10 
per cent of the 10-ml. tubes, or 100 
per cent of the 100-ml. tubes inocu- 
lated with the finished water, show 
the presence of gas on two consecu- 





tive days or three days in one week, 
the treatment of the water should be 
increased. This applies to presump- 
tive tests for coliform bacteria as 
given in Standard Methods of Water 
Analysis. Not more than 50 per 
cent of the positive presumptive tubes 
should confirm as organisms of the 
coliform group. 


Number of Samples 


There should be at least ten 10-ml. 
tubes of lactose broth inoculated 
with the finished water every day in 
small water systems, and at least 
forty 10-ml. tubes inoculated in 
large cties. At least two samples 
of the finished water should be col- 
lected twelve hours apart for bac- 
terial tests in small plants, and not 
less than four samples collected six 
hours apart in large cities. The 
samples in large plants preferably 
should be collected every four hours, 
which would give six samples daily. 
Innoculating five 10-ml. tubes from 
each sample would give 30 tubes 
daily for six samples, none too many 
for good control of the purification 
process. 


In addition to samples collected 
at the purification plant, samples 
should be collected from points over 
the distribution system. There should 
be daily collection of samples from 
at least five points over the distri- 
bution system in all cities over 
25,000 inhabitants, and from at least 
ten points in cities over 500,000 in- 
habitants. Small cities may confine 
the distribution samples to two or 
three. At least two of the samples 
should be from the outer extremities 
of the distribution system, where it 
is believed the water is longest in 
the system. A material increase in 
the number of bacteria in the dis- 
tribution system should cause the 
system to be promptly investigated. 


High Chlorination for 
Sewage Polluted Water 


All water containing sewage pollu- 
tion, or where there is the possibility 
of typhoid bacteria or the bacteria 
of other intestinal diseases being 
present, should be chlorinated to the 
extent that there is at least 0.5 
p-p.m. of residual chlorine in the 
water two hours after the applica- 
tion of the chlorine. If there is 
considerable pollution the residual 
should be at least 1.0 p.p.m. two 
hours afterwards. This precaution 
should be taken regardless of how 
pure the water may be bacterially. 
If more than the above amounts of 
chlorine are required to produce the 
suggested bacterial quality, it should 
be used, 
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The best place to add a high dos- 
age of chlorine is to the raw water. 
If subsequent treatment and time 
does not reduce the residual chlorine 
to where it will not cause taste, then 
there should be partial dechlorina- 
tion. The treatment can be corrected 
in the clear water reservoir so that 
the water leaving the plant to go to 
the distribution mains has the de- 
sired residual chlorine. In some 
plants more chlorine will have to be 
added to the water in the clear water 
reservoir, and in other instances the 
residual will be too high and some 
of it will have to be removed. The 
ammonia should be added to the 
water in the clear water reservoir 
unless taste can be avoided only by 
adding it in advance of the chlorine. 
Using ammonia primarily to reduce 
chlorine dissipation (effecting chlo- 
rine conservation) seems to be un- 
sound practice. 


Chlorine-Resistant Bacteria 


Many waters contain chlorine- 
resistant types of bacteria, some of 
which form gas in lactose broth. 
Since the significance of these types 
of bacteria is not adequately known, 
they should be eliminated from the 
water. In cold water some of these 
organisms require from 0.5 to 1.5 
p-p.m. of residual chlorine two hours 
after application to kill them. Re- 
gardless of the amount of chlorine 
required, they should be eliminated, 
and high-prechlorination, with the 
long contact available, and efficient 
filters seem to be the best means of 
elimination. 

Fortunately many of the existing 
filtration plants do not have to han- 
dle highly polluted water. For the 
few plants having to handle highly 
polluted water, the design of some 
of them is not adequate for such 
water. Where the water is polluted, 
it should be in the purification plant 
at least 24 hours before being dis- 
charged to the distribution system. 
Then there is time to secure effective 
sterilization of the water. To be 
able to hold water 24 hours at the 
treatment plant would, of course, re- 
quire extension of existing reservoir 
facilities in many plants. Such ex- 
tensions, however, would be worth- 
while additions to the plants. 


What Most Existing 
Plants Can Produce 


The bacterial quality of water 
herein recommended can be produced 
in most of the existing filtration 
plants, and with no chlorinous taste 
in the finished water, or interference 
with taste and odor elimination 
treatment. In fact many plants are 
now producing this high quality of 




















water most or all of the time, and 
others could do so with little addi- 
tional cost of treatment. The pres- 
ent liberal bacterial allowance of the 
Treasury Department Standard is 
causing many to keep the chlorine 


treatment lower than it should be , 


kept, merely to save a little in the 
cost of treatment, or else through 
fears of the consequences of more 
effectvely chlorinated water. 


The thought foremost in the mind 
of every operator should be to treat 
the water to an extent where there 
can be no question as to safety of 
the water from water-borne diseases. 
The presence of a few cases of gas- 
troenteritis and typhoid fever appar- 
ently does not seem to worry some 
operators of water purification 
plants, so long as the water passes 
the Treasury Department Standard. 
Frequently the _ bacteriologist is 
forced to carry the cultures obtained 
in the presumptive tests through 
several other tests to show that they 
do not belong to the coliform group 
of bacteria. Jf we would spend 
more time trying to eliminate all 
bacteria in water and less on trying 
to prove that certain types of gas- 
forming organisms do or do not be- 
long to the coliform group, or are 
not of the dangerous kind, more 
progress in producing safer water 
likely would be made. 


Prechlorination and Filter 
Efficiency 


Years ago there was belief that an 
organic film around the sand grains 
was necessary for filters to function 
attheir highest efficiency. The be- 
lief that prechlorination would de- 
stroy this film led many to fear pre- 
chlorination to the extent that there 
was more than a trace of chlorine in 
the water applied to the filters. Now 
it is known that such a film is of 
negligible value. In fact, it some- 
times is the source of summer taste 
troubles. Many plants already are 
prechlorinating the water to the ex- 
tent that there is considerable 
residual chlorine passing completely 
through the filter beds, and are pro- 
ducing an excellent quality of water. 


Unless there is some good reason 
for not so doing, the water of all 
surface supplies should be chlori- 
nated as soon as it reaches the treat- 
ment plant, the same as has been 
recommended for polluted supplies. 
This treatment preferably should be 
without the use of ammonia, though 
there are places where pre-ammonia- 
tion may be necessary to prevent 
tastes being made more pronounced 
by the chlorine. It is the writer’s 


opinion that ammonia should always 
be added after the chlorine wherever 
possible. If the water absorbs one 
part per million or more of chlorine, 
then it is important that the chlorine 
be ‘added as much in advance of the 
ammonia as may prove permissible. 
The chlorine probably is oxidizing 
and destroying organic compounds 
which should be destroyed. Under 
such conditions, to suppress this 
effect with ammonia may well defeat 
the highest effect of chlorination. 


Recommendations 


The writer should like to urge that 
the water in every filtration plant, 
where it is possible to do so, be puri- 
fied to the extent that practically all 
presumptive tests in lactose or dex- 
trose broth as herein recommended, 
are negative; and that the total 
count of bacteria be given more con- 
sideration. This urge is extended to 
every plant, even though many may 
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require super- and dechlorination to 
meet such standards of finished 
water. 

Let us meet the challenge of pub- 
lic health officials with water that 
cannot be questioned. Plants which 
cannot now meet such a standard 
should look forward to improve- 
ments which will enable them to do 
so. Every gallon of water supplied 
the citizens by every public water 
supply should be made safe beyond 
any reasonable doubt. 

Saving of the pennies can be held 
no excuse in failures to provide 
water of the highest attainable qual- 
ity within practical bounds and 
means now at the disposal of water 
works operators. If the process 
must be drastic make it so, remem- 
bering that above all it is the best 
attainable product that we should 
strive for. And, that eventually the 
public will come to tolerate nothing 
less. 
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“REVENUE BONDS” 


(A NEW BOOK) 


John F. Fowler Jr.—Author 
Harper and Brothers—Publisher 
Price $3.00 


Amongst literature dealing with 
public finance there is a dearth of 
specific information on Revenue 
Bonds. This book by John F. Fow- 
ler, Jr., with brief foreword by Rob- 
ert Moses, is a notable and timely 
contribution to information that is 
eagerly sought by municipal officials 
and others interested in municipal 
finance. 

The first part of the book presents 
clear definitions and classifications. It 
provides the reader with a useful 
background of experience and a new 
conception of the part Revenue Bonds 
are taking in today’s practical meth- 
ods of financing needed municipal im- 
provements. In discussing revenue 
issues for domestic services, water 
revenue bonds are given a high rat- 
ing. It is difficult, however, to com- 
prehend why Mr. Fowler should liken 
sewer revenue bonds to a real-estate 
tax, unless it be explained in his 
reference to the service charge on 
this utility as an “involuntary pay- 
ment.” Intercommunication in metro- 
politan areas being so indispensible 
to the life of such areas, we might 
then apply the term “involuntary 
payment” to subway or bus fares— 
particularly those collected by muni- 
cipally operated systems. 

Mr. Fowler’s survey of the field 
of usefulness for sewer revenue bonds 
was evidently not quite so compre- 
hensive as his splendid and complete 


analysis of other forms of revenue 
issues. His information seems to 
have been seasoned a little with aca- 
demic spice as he couples sewer serv- 
ice charges with property tax and 
gives some indication of thinking of 
the sewer revenue bond as a means 
of avoiding constitutional or statuory 
debt limitations. Ts so ably pointed 
out by Mr. Fowler, revenue financ- 
ing of public works results in a busi- 
ness-like administration and assures 
efficient operation of the utility. This 
is equally true of both water works 
and sewerage systems, which can 
justifiably be considered the com- 
plement of each other. With increas- 
ing experience, sewer revenue bonds 
should occupy as high a rating as 
water revenue bonds do at present, 
recalling that the latter had a none 
too encouraging start when first in- 
troduced. 

Mr. Fowler’s book will likely be 
widely read, and it should. be pur- 
chased and kept for reference. No 
brief review would do justice to the 
information material in the ten chap- 
ters and six appendices. Specific 
reference and tables are freely used 
adding materially to the authentic 
character of the subject matter dis- 
cussed. Municipal officials, engineers, 
investment bankers and bond attor- 
neys should find this book interesting 
and profitable. 

W. F. Tempest, Chicago, III. 
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SEWAGE DISPOSAL IN GERMANY 


A Glance at the Status of Sewage Treatment in His 


Native Country by the Father of the Imhoff Tank 


LTHOUGH 

A England is 
to be ac- 

knowledged as the 
country which in- 
itiated the art ot 
sewage purifica- 
tion in Europe 
and still holds the 
lead — Germany 
has a claim to be- 
ing the first large The Author 
country on the 
continent to early follow the British 
example and was able to develop 
considerable technique of its own 
in sewage treatment. Views as to 
the most suitable methods of dis- 
posal for Germany were subjected, 
in the course of time, to changes in 
accordance with the fluctuation of 
economic conditions, and as the re- 
sult of technical experience. Since 
there was for several years, and 
still continues, a fruitful mutual 
influence and exchange of knowl- 
edge pertaining to sewage disposal 
technic between American and 
German engineers, it may be of in- 
terest for the readers of Water 
Works and Sewerage to hear some- 
thing of the present status of sew- 
age disposal in Germany. 








Out of the 168 million inhab- 
itants of Germany 35 millions live 
in cities of more than 5,000 popula- 
tion. About 28 millions of the above 
population number are provided 
with modern sewerage systems. The 
municipaly owned disposal plants 


By DR.-ING. KARL IMHOFF 


Consulting Engineer, Esseng, Germany 


employed for this population are 
listed in the following table. 


Volume and Strength 
of Sewages 

The daily dry weather flow may 
amount, in large cities, to some 50 
gal. (in smaller ones 13-25 gal.) 
per head of population. As a gen- 
eral average 40 gal. per nead per 
day may be assumed. 


The average pollution of the dry 
weather sewage corresponds to a 
5 day BOD of about 360 p.p.m., 
the average head/day BOD being 
54 grams (=0,12 pounds). These 
figures are in the proximity of 
British data, while in the U. S. the 
volume of sewage per head of pop- 
ulation is about 4 times as large 
and the liquid accordingly more 
dilute. However, the pollution of 
sewage when computed per head 
of population is higher in Ameri- 
can than in European cities. A 5 
day BOD of 77 grams (=0.17 
pounds) per head/day may rep- 
resent the average American sew- 
age pollution in cities with com- 
bined sewerage system. 

Regarding the types of treat- 
ment, existing disposal plants are 
not always able to prevent the 
generally growing pollution of 
rivers. Of the types of plants listed 
in Table 1, the following com- 
ments may be made. 

Screens 

Today are regarded as _ insuf- 
ficient, even on the large German 
rivers, such as Rhein, Elbe, Oder. 
The screening plants are gradually 


Table 1. 
Kind of Sewage Treatment in German Cities of More 
than 5,000 Inhabitants. 


Type of Plant 


Screens, (alone) ....... ea athd seen 
Settling Tanks (alone) ................. 
Biological (complete) Treatment 
Temetinas. PUG sco ieee 
Activated Siatiee: 2.6.3.0... 
Irrigation Fields .........................0--- 
hE ES Te ee 


Total 


Number of Population 
Cities Served 

Meee oe 60 5 = mil. 
Pee te 300 7 mil. 
aa 90 1.4 mil. 
siyesiae £2 20 1.8 mil. 
Since a Nate 70 7 mil. 
aa Pte 10 0.8 mil. 
Rare Cx crn 550 23s mil. 
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being supplemented by more ef- 
fective schemes, as e. g. in Ham- 
burg, Dresden and Dusseldorf. 


Settling Tanks 

In addition to being utilized as 
the principal disposal devices are 
moreover employed in _ pretreat- 
ment stages at almost all of the 
other plants. The construction and 
operation of settling tanks in Ger- 
many follows closely American 
practices rather than British prac- 
tices. The detention period of the 
dry weather sewage in Germany 
is as a rule 1.5 to 2 hours, while 
in England 12 hours at least is 
regarded as necessary in conjunc- 
tion with secondary (biological) 
treatment. 

Among the types of settling 
tanks in Germany the so called 
“septic tanks,” of British origin, 
are still in use as pretreatment 
units in 32 cities with 700,000 in- 
habitants. Example: Aix-la-Cha- 





Fig. 1. Digestion Pond at Frankfort 
under construction, 


pelle. As in America no new plants 
of such type have been built in 
Germany for some years. 


Plain Settling Tanks 


Without sludging machines, such 
as are employed in 85 cities with 
6 million inhabitants. These plants 
are mostly 30 years or more old, 
e. g. in Frankfort on Main. Re- 
cently, however, a number of such 
tanks have been constructed, e. g. 
in the city of Wuppertal and in 
some Saxon cities. 

The so called “Dortmund— 
Tanks” are in operation in 82 cities 
with 1.7 million inhabitants. In- 
vented in 1887 in Dortmund, West- 
falia, by city engineer Kniebuehler. 
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Fig. 2 Mechanical Sewage Filters at Wuppertal 


this device became employed on 
a large scale also in America and 
England as well as in Germany, 
especially for secondary settling in 
biological treatment plants. A re- 
cent example of such construction 
in Germany is the Saarbruecken 
plant. 


Two Story Tanks* 
Which were first employed in 
1906, serve 280 cities with 6.5 mil- 


{*Better known as Imhoff Tanks to 
most readers.—Ed. ] 


lions inhabitants. Examples are 
Bochum, Halle, Munich, Berlin- 
Wassmannsdorf. 


In recent years settling tanks 
constructed for large cities have, 
as a rule, been equipped with sludg- 
ing machines. In 25 cities with 3.2 
million inhabitants such mechan- 
ically sludged tanks are in opera- 
tion, e. g. in Leipsic, Nueremberg, 
Berlin-Stahnsdorf. 

Sludge Disposal 


As to sludge treatment the an- 
aerobic digestion process is by far 


the predominating method. In re 
cent years chiefly separate diges- 
tion tanks have been built. Such 
are now operated in 115 cities with 
5.7 million inhabitants. Slud ge 
gas is recovered from digesters jn 
61 cities with 6.4 million inhab- 
itants. 


In recent years there has been 
a trend in the construction of dj- 
gesters, as well as settling tanks, 
to simplify the schemes. At Wup- 
pertal, Frankfort (Figure 1) and sey. 
eral Saxon plants open earthen 
sludge digestion ponds have proved 
satisfactory. To be sure, it has 
turned out necessary to provide 
such tanks with 4-fold sludge re- 
tention volume as compared with 
artificially heated modern rein- 
forced concrete digesters, but 
nevertheless the construction costs 
of the more primitive devices are 
considerably lower. 


Artificial sludge drying by heat 
is as yet not employed in Germany. 
There exist of course at few places 
long ago installed devices for such 
purpose, for instance the sludge 
centrifuges of Frankfort. Sludge 
incineration, however, was aban- 
doned in this city during the war. 
Vacuum filters, while considerably 
employed in Germany in various 
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Fig. 3 Enclosed Trickling Filters Nearing Completion at Beuthen 
(Construction by “Agupura,” Peter Franke, Berlin.) 
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industries, have not been intro- 
duced as yet for sludge dewater- 
ing. Digested sludge in Germany 
is dewatered either on drying beds 
or pumped on land in liquid form, 
being in both cases as a rule finally 
utilized for soil fertilizing purposes. 








Fig. 4. High Rate Trickling Filter at 
Winterswijk, Netherland. 


Chemical-Mechanical Treatment 


Sewage clarification with the aid 
of chemicals, some 25 years ago 
was in use in Germany in 23 cities, 
but only two of these plants are 
still in operation. Example—at 
Baden-Baden with 30,000 and at 
Potsdam with 70,000 inhabitants. 
However, a new chemical-biolog- 
ical plant was recently constructed 
by the Niersverband (Niers River 
Drainage Board) for the city of 
Viersen, Rhineland, 180,000 inhab- 
itants. Chemical pre-treatment was 
provided because a large textile 
industry contributes to the sewage 
flow. 


Another interesting modern 
scheme involves mechanical sew- 
age filters, constructed for the sew- 
age treatment work of city of 
Wuppertal with 300,000 inhabitants 
(Figure 2). This device consists of 
sandfilters, which are somewhat 
similar to rapid sandfilters such as 
are used in drinking water filtra- 
tion. By means of the Wuppertal 
filters, finely divided suspended 
solids still present in sedimentation 
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tank effluents may be removed, 
the effect of such treatment being 
at about the half way point be- 
tween plain settling and biological 
purification. 


Trickling Filters 


Long ago adopted from England 
trickling filters are in operation in 
92 cities with 1.4 million inhab- 
itants. The daily load is as a rule 
the sewage of 3 to 4 inhabitants 
per cu. yard of filter material, a 
figure somewhat similar to British 
practice. In the U. S. the load on 
trickling filters is usually smaller, 
and amounts to only about 2 head 
per cu. yard. 


Recently a general trend has 
been noted toward considerably in- 
creasing the load on trickling fil- 
ters. In accordance with this idea, 
experiments were carried on in 
Germany at the sewage disposal 
plants at Holzwickede, Westfalia 
and Beuthen in artificially aerated 
enclosed filters, (Figure 3) and in 
Stuttgart in an uncovered filter with- 
out artificial aeration. These experi- 
ments proved that, in accordance 
with American results, it is possible 
for trickling filters to handle the sew- 
age of 15 persons per cubic yard 
of filter material, with somewhat 
lower purification effect. Such a 
load is about 4 times as large as 
that practiced to date in Germany 
and 8 times that in the U. S. It 
is true that the solids leaving the 
high rate filters in suspension are 
less stable than the so-called “hu- 
mus” of the old type slow rate 
filters. It more nearly resembles 
activated sludge. Uncovered trick- 
ling filters in the Dutch cities Win- 
terswijk (Figure 4) and Hilversum 
proved to be able to carry similar 
loads. Based on these experiences 
greater progress in trickling filter 
technique and their adaptations 
may be expected. 
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Fig. 5. “Raining Machine” in Action at the Berlin-Wassmansdorf Irrigation Fields. 
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Activated Sludge Treatment 


Activated sludge treatment, mod- 
eled after British and American 
practice, got a foothold in 21 Ger- 
man cities with 1.9 million in- 
habitants, for instance at the dis- 
posal plants of Berlin-Stahnsdorf 
and Berlin-Wassmannsdorf. Aer- 
ation is almost exclusively provided 
by the diffused air method, the 
detention (aeration) period being 
4 to 8 hours. The wasted activated 
sludge is, as a rule, reduced in di- 
gestion tanks, together with the 
primary sludge. The sludge gas is 
utilized in generators furnishing 
the power for the total plant, and 
the heat recovered used in tem- 
perature control of the digesters. 


Irrigation Service Plan 

At 69 German cities with 7 mil- 
lion inhabitants some form of land 
irrigation, as a disposal method, is 








Fig. 6. Travelling Motor Pump at the 
Leipsic Irrigation Fields—For Distribu- 
tion of Sewage on Cattle Grazing Grounds, 


utilized. A familiar example is Ber- 
lin. Cities are interested in not in- 
creasing the area of their irrigation 
fields so long as the effluents of the 
drainpipes become sufficiently pur- 
ified in the soil. As a result, the 
sewage load on the irrigation fields 
is considerably high. Berlin placed 
in the land sewage of 160 inhab- 
itants per 1 acre. On sandy soils, 
and in the case of grassfarming, 
even the sewage of 400 inhabitants 
is the per acre rate. 


In the decade just passed ir- 
rigation fields, as a rule, proved 
more expensive than artificial bio- 
logical purification plants and have, 
in consequence, been partly sub- 
stituted by the latter in Germany. 
Recent years, however, have 
brought a change of economic con- 
ditions in Germany. Following the 
example of the city of Leipsic the 
idea of agricultural utilization of 
sewage is returning strongly. 
Schemes of the Leipsic type re- 
quire an area about 10 times that 
of hitherto existing irrigation 
schemes. In the Leipsic scheme the 
farm land remains in the posses- 

















The Nozzle of the Sewage Dis- 
tribution (Paining) Pump Shown in Fig. 6. 


Fig. 7. 


sion of the farmers, cooperative 
bodies of the latter being organ- 
ized. The sewage is, as a rule, ap- 
plied to the soil, by means of the 
so-called “raining apparatus” (see 
Figures 5, 6, 7). 


Purification Lakes and Fishponds 


Fishponds for biological sewage 
purifications are in operation in 12 
German cities with 800,000 inhab- 
itants, the outstanding example 
being Munich. As a rule the sewage 
of 800 inhabitants requires 1 acre 
of fishpond-area. The settled sew- 
age must be diluted with 4 to 5 
volumes of well aerated riverwater. 
The purifications effected in the 
ponds (Figure 8) are equal to other 
kinds of biological treatment. In 
the winter time, however, the op- 
eration of fishponds usually stops. 
The output of fish from well man- 
aged sewage fishponds is about 
0.5 of a pound per year, per head 
of population connected to the 
ponds. 


Artificial lakes, showing similar 
purification effects as fishponds, 
were constructed in the last decade 
in various rivers by damming them 
up at suitable points, thus securing 
a prolonged time of flow, resulting 
in an improvement of the ‘selfpurifi- 
cation conditions of the polluted river 
water in question. Besides the well- 
known artificial lakes in the course 
of the Ruhr river, there have been 
constructed several similar lakes of 
various sizes in sewage contamina- 
ted rivers of Saxony, and also in 
The Wupper river drainage area. 
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Handling Storm Waters 

Most of the German cities are 
equipped with combined system sew- 
ers, thus the storm water is disposed 
of together with the sewage. In the 
construction of the sewage disposal 
plants however, stormwater fiow is 
not considered with regard to the 
capacities of the units, which are us- 
ually based on the dry weather flow 
only. Thus in the case of storms a 
mixture of rain and sewage enters 
the plant until stormwater outlets 
ahead of the plant come into action. 
Settling tanks, for instance, may re- 
ceive storm flow of 3 times the volume 
of the dry weather flow, when the 
detention time becomes reduced from 
1.5 to 2 hours to 0.5 to 1 hour. The 
biological purification units in Ger- 
many, as a rule, are only slightly 
heavier charged during storm flows 
because surplus is by passed. In 
contradistinction to this German 
practice, the British Ministry of 
Health demands that biological units 
be dimensioned for 3-fold flow during 
storms, and the primary settling 
tanks for 6-fold dry weather flow. 

In several of the more recently 
built German sewage disposal 
plants storm water tanks have been 
constructed for the purpose of re- 
tention of the polluted rainflow 
ahead of the settling tanks, allow- 
ing for a slow discharge of the 
stored storm water through the 
settling units. Such dentention 
tanks have been constructed at 25 
municipal disposal plants. 


Industrial Wastes 

Industrial wastes are becoming 
more and more significant in Ger- 
many. Just in recent times the 
load of industrial pollution on Ger- 
man rivers has considerably in- 
creased. There is even indeed the 
likelihood that this pollution may 






exceed the domestic sewage pollu- 
tion. 

Experiences of all 
countries teach us, that there is 
not much to expect from the opera- 


industrial 


tion of factory-owned disposal 
plants, especially when local con- 
ditions make it possible to furtive- 
ly discharge the accumulated sludge 
into the river. Therefore more 
stress should be laid on installa- 
tions allowing for recovery of 
wasted substances. ‘ 
Where industrial works are 
massed, i. e. in the industrial dis- 
tricts proper, the best suited way 
to prevent rivers pollution is, ac- 
cording to German experience, the 
organization of Regional Drainage 
Boards for the purpose of relieving 
industrial works of the problem of 
wastes disposal individually. There 
are already in various parts of Ger- 
many ten drainage boards, the bet- 
ter known being the Emchergenos- 
senschaft (founded 1904) and the 
Ruhrverband (1913) both at Essen. 
All ten drainage boards together 
cover a drainage area of 9,800 sq. 
miles with 10.14 millions inhabi- 
tants, the bulk of German indus- 
trial works of all kinds being situ- 
ated within the two areas involved. 


What of Future? 


Regarding future developments 
it is becoming evident that the up- 
keep of purity of German rivers is 
a basic question in the matter of 
adequate water supply to the rapid- 
ly growing German industries. In- 
creasing pollution of the rivers is 
endangering their usefulness as a 
source of water supply. Sewage 
and industrial wastes purification 
with the aim to avert farther river 
pollution will therefore, in the im- 
mediate future become strength- 
ened. 





Fig. 8—Aeration Machine in Action in the Sewage Purification Pond at Wuppertal 
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New Cold Lime Treatment--- 


PUT YOUR 


no 


cAL 
CREMAMBER 


Less than half the space! Sub- 
stantial savings in chemicals! A 
clearer effluent than ever before! 
When you get all these advantages 
at once... that’s big news! 

And that’s just what you get with 
Permutit’s new Spaulding Precipi- 
tator. New, revolutionary principles 
are used: Sludge, for instance, is not 
permitted to settle. It’s kept in con- 





Write for booklet. Also book- 
letson Permutit Zeolite Water 
Softeners, Iron Removal 
Plants, and other automatic 
accessory equipment. The 
Permutit Company, Dept. G1, 
330 West 42nd Street, N. Y. 








stant suspension by means of an 
agitator (see diagram). A good por- 
tion of old sludge is always retained 
in the Precipitator. This mixes with 
the newly forming sludge, acts as a 
contact filter. The cenical shape of 
the chamber lowers the velocity of 
the water as it rises. Then sludge 
drops out, leaves effluent clear and 
sparkling. 


Permutit 


HAAN ld. 


over 25 years 
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Typical cross-section of Spaulding Precipitator 











Permutit Operating Tables and Cabinets 


eliminate need for full-time attendant at municipal 
water plants using pressure or gravity filters or 
zeolite softeners. Four different types of control 
available: Fully Automatic, Semi-Automatic, Manual! 
Electric, and Manual. Write for Booklet. 
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Charlotte, WN. C "5 
New FILTER PLANT 


Simyalex EQUIPPED 


od Charlotte, N. C. now boasts 
one of the country’s finest filter 


@® View of Filter Operating Floor, showing loss of head and rate of flow gauges. plants. It represents another addi- 


Note wash-water indicator on end wall. 


tion to the long and growing 
list of plants ‘“‘SIMPLEX 
EQUIPPED.” 


Simplex equipment includes 





Rate Controllers, Wash Rate Indi- 
cators, Filter Gauges and Venturi 


Meters. 








LET SIMPLEX AID IN 
YOUR DESIGN PROBLEMS 


Write for Bulletin 53 


View showing pipe gallery—note compactness and neatness of piping layout. 


SIMPLEX VALVE & METER CO. 


6743 UPLAND STREET e PHILADELPHIA, PA. 
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Charlotte Water Works -.- 


VEST STATION 
Water Purification Plant 
City of Charlotte, N. C. 


Officially Opened to the Public February 20, 1939 


Engineers ‘ General Contractor 
J. B. Marshall, City Monager Southeastern Construction Co. 
George S. Rawlins, Asst. Engineer Charlotte, N.C, 


ROBERTS EQUIPPED THROUGHOUT 
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“Protecting the vulnerable spot’ 
— Wheeler False Filter Bottoms — 


eatment A guarantee of equal distribution Serve Angie Po 
cum ges, water» of wash water to each and every ON Oy— WO-fo) Hern 
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of continuing interest long after the contract price has been paid. 
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OPERATIONS ON UNDER-RIVER 


PIPE LINE AT BATH * 


marine main across the Kennebec 

River and the means and methods 
taken to effect repairs and restore 
normal service to the City of Bath, 
it may be well to explain briefly the 
background of the Bath Water Dis- 
trict. 

In 1885, a charter was granted to 
Arthur Sewall and 19 others, under 
the name of the Bath Water Supply 
Company, for the purpose of sup- 
plying the City of Bath with pure 
water for domestic, manufacturing, 
private, and public use. Construc- 
tion of a system of water works fol- 
lowed. The source of supply was 
Thompson’s Brook, in the adjoining 
town of Brunswick. Construction be- 
gan August 2, 1886, and ended in 
September of the following year. 
Originally, 14 miles of pipe were laid. 

In 1894 the Bath system was phy- 
sically connected with the water 
works of Brunswick and shortly after, 
the limit of yield from Thompson’s 
Brook was reached. As a result, a 
new station to serve the City of Bath 
was erected at Nequasset Lake, in 
Woolwich, across the Kennebec River 
from Bath, connected, and placed in 
operation, in 1895. 

During the next 20 years, there 
developed among the people of Bath 
an interest in municipal ownership of 
the water system. In 1914 this public 
interest, now high, was expressed in 
a practical manner through the Bath 
City Council, which named a “water 
commission,” so-called, of five citizens 
to examine existing legislation bear- 
ing upon the situation. On February 
22, 1915, this commission reported a 
draft of a Bill calculated to satisfy 
the popular feeling and as a direct re- 
sult, an Act of Legislature that year 
brought about the desired change and 
the incorporation of the Bath, Water 
District, a public municipal corpora- 
tion managed by a board of three 
trustees. 

At the conclusion of this brief his- 
torical review, designed to acquaint 
you with the background of the Bath 
Water District, may I ask you par- 
ticularly to bear in mind the two 


L: describing the break in our sub- 





*This paper was presented before the Maine 
Water Utilities Association—Feb. 8, 1989 at 
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sources of supply referred to: Thomp- 
son’s Brook and Nequasset Lake. 
Both sources of supply entered into 
the situation of last December and 
January. 

In describing the physical operating 
structure of the Bath Water District, 
it should be first understood that in 
3ath we are confronted by permanent 
problems of an apparent distinctive 
nature, at least in Maine. These 
problems are two in number. First 
is our insurmountable lack of ade- 
quate storage facilities. Because of 
this, it is imperative that we pump 
twenty-four hours a day, year in and 
year out. Second is the fact that our 
stations, the regular station at Ne- 
quasset Lake and the auxiliary sta- 
tion at Thompson’s Brook, are nine 
miles apart. Better to picture the 
situation as it concerns the City of 
Bath and these two stations, imagine 
a straight line, with a station at each 
end, running nine miles, East and 
West, with the City of Bath, a line 
five and one-half miles long running 
North and South bisecting the first 
line. 

The Bath Water District serves 
approximately fifteen thousand peo- 
ple in the City of Bath and parts of 
the adjoining townships of Woolwich, 
West Bath, and East Brunswick. The 
total of services is 2,931. The total 
of hydrants is 233, of which eight 
are private. 

Of cast iron mains, ranging in size 
from 20 inches to 4 inches, there are 
a total of 163,321 feet, and of galvan- 
ized and copper mains, of from 2 
inches to 34 inch in size, there are a 
total of 195,707 feet. In miles, the 
total is 37.06 for the total distribu- 
tion system, exclusive of services. 
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The distance from the Nequasset 
Lake Pumping Station is about three 
and one-half miles, and from Thomp- 
son’s Brook Pumping Station to Bath 
about five miles, 

Nequasset Lake has about 547 
acres, with a water shed of twenty- 
two square miles. The auxiliary 
source of supply, at Thompson’s 
Brook, in the eastern part of Bruns- 
wick, has about five acres storage 
and a water shed of about two-thirds 
of a square mile, fed almost wholly 
by springs. 

At our Nequasset Station, we have 
the following electric pumps, four in 
number: one two-million Worthing- 
ton; one one-and-a-half million 
Worthington ; one one-and-a-half mil- 
lion combination electric and gasoline 
DeLaval with a gasoline engine, a 
Model 202 Scripps, of two hundred 
horsepower; and one five hundred 
thousand Warren. There is also one 
three and one-half million Blake 
steam pump. 

At Thompson’s Brook, we have one 
two-million Worthington pump and 
one 1,750,000 gailon Cameron in- 
stalled during the repair operations. 

There are three standpipes. One, 
of 650,000 gallons capacity, is situated 
on Rocky Hill, about one and one- 
half miles west of the city on the line 
to Thompson’s Brook. The other two, 
each with a capacity of 890,000 gal- 
lons, are located on Potter’s Hill at 
the south end of the city, and were 
erected in 1930 for just such an emer- 
gency last December and January. 

Our system takes in two submarine 
mains. The line from Thompson’s 
Brook crosses the New Meadows 
River, a distance of one thousand 
four hundred feet from the East 
Brunswick shore to the West Bath 
shore. The line from Nequasset Lake 
crosses the famous Kennebec River, 
from Woolwich to Bath, a distance of 
2,646 feet at an average depth of 
forty-five feet at mean low water. 

It so happens that breaks in the 
submarine main at Bath are nothing 
new. I have on record at least three 
breaks caused by schooners fouling 
the pipe with their anchors and these 
records are of particular interest in 
that they reveal not only a compara- 
tive leisurely approach to the restora- 
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Our Trouble Fleet 
S. Cutter “Algonguin,” working ahead of our ill fated barge; 
U. 8. Cutter “Harriett Lane,”; wrecking tug “Resolute.” 


(From top)—t. 


tion of service but a marked differ- 
ence in repair cost. 

Two of these breaks took place 
in the summer. One, on June 10, 
1902, was repaired in six weeks at 
a cost of $4,541. The second occurred 
July 8, 1913, and was repaired in 
sixteen days at an expense of $1,244. 

Because of the different outlook 
on local water service that prevailed 
thirty-eight years ago, the break of 
December 1900, third of those re- 
ferred to as caused by schooner an- 
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chors, was not repaired for six 
months, However, the authorities of 
Bath water system at that time ap- 
pear to be worthy of envy. Not only 
was life lived at a more moderate pace 
in 1900, not only were the demands 
upon municipal services much less, 
but expenses were compatible with 
the moderate pace of the day and the 
less exacting attitude of subscribers. 
The cost of repairing that break in 
1900 was but $3,102. For obvious 


reasons, we lost no time and spared 





no effort to restore normal water 
service to the City of Bath last De. 
cember. This was done in an even 
four weeks. The cost will run to 
twenty thousand dollars or more. 


A Nice Christmas Present 


What can happen to a Water 
District superintendent anticipating 
Christmas will be seen in my recent 
experience. Christmas was but four 
days away when a sudden drop in 
pressure at the Nequasset pumping 
station was observed by the engineer 
on duty, at 4:15 A.M., December 21, 
1938. 

By 4:30 A.M., I had the crew 
notified and they soon started to walk 
the main line from the pumping sta- 
tion to the Kennebec River. Mean- 
while, I went to the Bath waterfront 
and could hear a leak in the river, 

When the line crews returned to 
the shop and reported no leaks, we 
put our boat overboard and rowed 
out. We soon located the leak that 
I had heard, about six hundred feet 
out from the Bath shore. This was 
about 7:30 A.M. 

The big diving boat was then put 
overboard at once and at low water 
we sent the diver down to learn the 
sad details. He reported that the 
spigot end of a Falcon joint had 
pulled out of the bell. At noon, we 
turned on the Thompson’s Brook 
supply and the river line was shut 
off. 

On the following day, December 
22, the diver went down again for 
further examination and to take an- 
gles of the pipe, all in the interest 
of determining what could be done 
to effect repairs. At first, we con- 
sidered using a split sleeve, but this 
possibility was ruled out when a 
check revealed that the particular 
angles of the two ends of the pipe, 
plus the size of the Falcon was too 
much of a problem for a split-sleeve 
repair. 

We next hoped that the pipe could 
be pulled back about six inches to 
enable us to make a temporary joint 
and attach a pipe clamp. Then in 
the spring a section of pipe could be 
taken out and the line restored to 
first class condition. Our primary 
concern at this time was the Thomp- 
son’s Brook supply. It might not last, 
but we hoped that temporary repairs 
could be made to hold through the 
winter. 


We Learn About Ice Flows 


We proceeded to attach cables to 
the pipe on each side of the break, 
and run them to chain-falls on the 
deck of the tug Seguin, a distance 
of about two hundred feet on the up- 
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stream side of the pipe line. Blocks 
were put on the up-river side of the 
ipe to restrict the pipe movement 
to an approximate six inches. We 
ot the equipment all in place and 
started to tighten up on the cables. 
An immense big ice flow moved us 
off position. We had to take that 
setback with the best possible grace 
and hope for better luck on the next 
tide. We still had a lot to learn about 
ice in the Kennebec. 

It was still harder to take, when, 
on the third attempt, a big flow came 
down the river and struck the tug. 
It was held by three big anchors. 
And, but for quick work on the part 
of the tug crew, we would have been 
in even worse trouble. As it was, we 
had to throw all cables and anchor 
lines overboard. This was on De- 
cember 23. We spent the next day 
and also Christmas Day trying to 
salvage gear and locate our anchors. 

On Christmas Day, we decided 
that it was time to ask for aid from 
the Coast Guard. I telephoned to 
Capt. T. A. Shenley, commandant of 
the First Coast Guard District, at 
his home in Belmont, Mass., and he 
at once ordered the cutter Harriet 
Lane to Bath from the Penobscot, 
and the big cutter Algonquin from 
Portland to Bath. Both vessels ar- 
rived the following morning. 


Our Hopes Up—But! 


We now had a big scow, the James 
M., for a floating base. As things 
appeared the day after Christmas we 
had reason to hope for the best. The 
James M. was a heavy, solid scow. 
We had five 850-pound anchors and 
steel cables with which to moor the 
scow, and we had two big steel Coast 
Guard cutters to protect us from the 
ice. We got the scow in place and 
began work the next morning, De- 
cember 26—our hopes very much up. 

Just after night fall there came 
another big ice field. The two cutters 
went to work on it, but it was too 
big to be either broken up into harm- 
less sections or diverted from its 
course. It was coming directly 
toward the scow and, it struck square 
and hard. The tremendous pressure 
from the flow forced the James M. 
down stream, dragging her heavy 
moorings. The scow surely would 
have struck the Carlton Bridge and 
capsized had not one of the anchors 
hooked first the New England Tel. 
& Tel. Company’s cable and, then, 
the pipe line itself! There were two 
men on the scow at the time, and it is 
a wonder their outbursts were not 
heard in Portland, for they made 
plenty of noise. I was on the bow of 


the Harriet Lane when they took 
these men off. Their eyes were pop- 
ping out of their head and they 
hopped off the scow in two seconds 
flat. From that experience, I think 
I know how people look when picked 
up at sea, or from a desert island. 


We Seek Other Relief 


On December 27, we were almost 
convinced that it was impossible for 
us to combat the hazards of ice flows 
with any reasonable expectation of 
success. Or, rather with timely suc- 
cess. I was frankly more concerned 
every day about the Thompson’s 
Brook supply. It was decided to call 
in Mr. E. B. Myott, of Fay, Spof- 
fard & Thorndike of Boston, and also 
to summon a crew to drill test wells 
at Thompson’s Brook for more water 
to help carry us over the emergency 
period. 

Edward F. Hughes of Watertown, 
Mass., arrived the next day with two 
drilling test crews and immediately 
went to work. Several days later we 
realized that Thompson’s Brook, as 
a supply, had definite limitations. 
Test borings down 153 feet in one 
hole and 61 feet in another left us 
still looking for means of increasing 
the supply. At this time the situation 
demanded rather drastic measures 
toward conservation. We secured the 
aid of Boy Scouts, to distribute circu- 
lars from door to door asking the co- 
operation of householders in econ- 
omizing on their use of water until 
we could complete repairs. This 
worked out very well. We noticed a 
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real improvement and were able to 
cut down on our pumping about 
three hundred thousand gallons a day. 
We feel deeply obligated to the Boy 
Scouts and hundreds of others for 
their cooperation. Incidentally, there 
was one classification of service users 
that put us on the spot, the small 
taker, or the one with a single faucet, 
or one faucet and a flush toilet. This 
fellow let his water run to keep it 
from freezing and did nothing about 
it. 

Our diver was now working hard 
and we secured the services of Diver 
Joe Melanson of Boston to assist in 
the repair efforts. Their first job 
together was to locate the scow an- 
chors that were dragged when the 
ice hit the James M. and clear them 
from the telephone cable and the pipe 
line. 


We Go For More Help 


Our Trustees met on December 29 
and voted to engage Merritt-Chap- 
man & Scott Corp., of New London. 
As a result there was despatched to 
Bath, from New York, the big sal- 
vage tug Resolute. I telephoned the 
company’s New York office at 2:30 
P.M. and arranged for the Resolute 
and complete equipment. At 8 o’clock 
that night, I was notified that the tug 
had sailed for Bath. 

Meanwhile, water was going down 
fast in the pond at Thompson’s 
Brook. We surveyed all brooks in 
the Bath area for water and decided 
that night that Diamond Spring might 
be effectively used, and we immedi- 
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Our Temporary Emergency Station at Diamond Spring Brook — Under Test 
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ately burned the wires to Augusta 
and asked State Health Department 
representatives to come down and 
look it over. We then located a tap- 
ping sleeve in Portland, and got 
prompt cooperation from the Port- 
land Water District, which sent down 
a crew with a 12-inch x 6-inch tap- 
ping sleeve and valve. We went 
right to work and laid 400-feet of 
6-inch Universal Joint Pipe from our 
12-inch main, in a three and one-half 
foot trench, built a temporary pump- 
ing station and installed a Maxim 
portable pump with a Ford V-8 mo- 
tor that would pump 700 gallons per 
minute against a 250-foot head. 

After receiving approval from the 
State Department of Health, a port- 
able chlorinator was installed, and 
water was flowing into the main 36 
hours after ground was broken. 

The Resolute arrived at Bath at 
9 A.M. Sunday and her crew started 
at once to place her properly and 
securely over the break in the pipe 
line, using six 7500-pound anchors 
with one and five-eighths inch steel 
cables. This operation took about all 
day Sunday. 

On Monday morning the Resolute’s 
divers began cutting out the old Fal- 
con joint and a short section of the 
river pipe. Using their special under- 
water cutting tools, they completed 
this operation in thirteen hours. They 
worked in pairs, each pair working 
two tides a day. Their working pe- 
riods were definitely limited by the 
tides, and the longest that any two 
of them were able to work at one time 
was two hours and fifteen minutes. 

After the section of pipe was cut 
away, the next operation was the 
driving of new piles for bents upon 
which to rest the new section while 
it was being put in place and to make 
a permanent strength for this section. 
This work proceeded well until Sat- 
urday night, when we had another 
unlucky experience with ice in the 
river. Residents of the North end of 
the city began phoning the office that 
the big ice jam near Winslow’s 
Ledges had broken loose and was 
coming down the river. 

We immediately sent word to the 
Resolute, warning her crew to make 
ready for almost anything. They 
thought they were in for a bit of 
fun and nothing worse -but when 
they caught sight of that ice flow 
they changed their minds to the ex- 
tent of getting up steam and then, 
when the ice struck them, were forced 
to turn the engines over about two- 
thirds speed to off-set pressure from 
the ice and relieve the strain on the 
bow cables. 
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The Kickapoo Learns 
About Ice 


Meanwhile, the cutter Kickapoo, 
which remained in port after the 
Algonquin’s departure, had started 
out to break up the field of drift ice. 
The Kickapoo is getting to be an old 
boat, and is short on both power and 
maneuvering ability. So it was nat- 
ural that they got in trouble before 
the excitement was over. The Kick- 
apoo bit off more than she could 
chew and finally found they were 
caught in the ice flow. First thing 
her skipper knew, she was jammed 
in a corner with a wharf abeam, the 
Carleton Bridge close astern, and the 
ice on her bow. She just did clear the 
bridge, by about fifteen feet, and they 
gave her the gun to try to buck up- 
stream again, meanwhile bringing up 
the anchor, which had been dropped 
when it appeared she might other- 
wise ram the bridge. The anchor 
came up with a Western Union cable 
caught on the flukes. Between wrest- 
ling with the ice and trying to shake 
that telegraph cable, the skipper had 
all the “fun” he wanted. Then luck- 
ily the cable snapped and the Kicka- 
poo got out of trouble. 

Tuesday, the Resolute moved in 
shore about 150 feet to put in new 
piles and bents, to replace those taken 
out because of damage caused by the 
big anchors the night the scow was 
dragged in the ice flow. They got the 
piles, four in number, driven and the 
bents put on by Thursday afternoon. 








Interior of Diamond Spring Brook Station 
Portable emergency chlorinator, and Ford 
Engine driven centrifugal, connected by 


fire pumper connection to quickly lIaid 


Universal Joint pipe line. 
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The new section of pipe that was 
then put in place consisted of a 22Y, 
degree bend, a short bell piece 15y 
inches long, and a short nipple 23%, 
inches long, to be connected on each 
end by split sleeves. The divers be- 
gan caulking with lead wool and we 
had fond hopes of securing water 
again from Nequasset by Friday or 
Saturday sure. 

We turned the water on Friday 
flushing the main with chlorine, and 
had about 75 pounds pressure on and 
all seemed well. Then on Saturday 
at 2:30 A.M. I received a call from 
the engineer at the pumping station 
at Nequasset stating that they had 
lost all the pressure and that some- 
thing must have let go on the line. 


Out of Bed Again 


Out of bed for all hands again. 
We started walking the main line in 
Woolwich, but returned at 5 A.M. 
to the shop without finding any leaks, 
Then the crew went to the Woolwich 
shore to close the gate and as they 
started to close it, the engineer tele- 
phoned that his pressure had started 
to build up, and by the time the gate 
was closed, he was back to normal 
pressure. Well, that, of course, told 
its own story, the river pipe must 
have gone again. 

At this time, the Resolute’s crew 
had started to store away their equip- 
ment and prepare to return to New 
York. But the next tide found 
their divers again on the bottom, to 
find that one of the split sleeves had 
broken, under the bolts on the up 
river side. Now, the question was: 
Who had a 16-inch sleeve that we 
could get in a hurry? 

Luckily, Sid Anthony, at Augusta 
had one and came down with it in 
about one hour’s time. A friend in 
need, and a friend indeed. 

On the night of Sunday, Jan. 15, 
Bath had its only serious fire during 
the emergency created by the break 
on the river bottom. A two and one- 
half story wooden building on Front 
Street, in the business section, was 
damaged an estimated $6,000. The 
firemen ran out ten lines of hose and 
we maintained a pressure of from 80 
to 85 pounds while they fought the 
blaze. In the matter of fires, we were, 
for once, lucky. 


In a Diving Suit I Inspect 
the Job 


Monday, the divers completed 
caulking the new sleeve and began 
putting on a set of bands on each side 
of the split sleeves. That noon I put 
on my diving suit, and went down to 












look the pipe line over, using our 
Homelite Generator and a 500-watt 
diving light. I was down on the bot- 
tom about one hour and fifteen min- 
utes making the inspection. 

The divers finished putting on 
clamps and bands on Tuesday night. 
Meanwhile, we had been flushing the 
main about six hours. Then I re- 
ceived a telephone call from the en- 
gineer at the Thompson’s Brook. He 
reported that there was only three 
and one-half inches of water over the 
intake. We shut down Thompson’s 
Brook station at once and called 
Augusta to inform the Health De- 
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partment that we couldn’t wait any 
longer. We had to turn on the Ken- 
nebec River line without losing any 
time. The pressure at Nequasset was 
back to normal for the first time in 
four weeks. We, at last, had Ne- 
quasset water again. 


Now For a New Pipe Line 


The greatest thing we have to look 
forward to next year is a new pipe 
line, to be installed. 

The project was approved by 
PWA, Nov. 4, 1938. The grant 
amounts to $58,500, and the Bath 
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Water District will furnish the bal- 
ance, $71,500. 

The contract for $134,739.22 was 
awarded to Merritt-Chapman & Scott 
Corporation, who commenced work 
November 10, 1938. The contract 
completion date is set for October 5, 
1939. 

In conclusion, may I take this op- 
portunity to extend the sincere 
thanks and appreciation of myself 
and the Bath Water District to the 
several members of this Association 
who offered their facilities in assisting 
our efforts to restore water service. 





THE CONTINUOUS STABILITY 


INDICATOR 


A Simple Device Which Provides the Marble Test and Langelier 
Corrosivity Index Continuously 


HE so-called Marble-test has 

been employed for some years as 

a laboratory procedure in deter- 
mining the degree of aggressivity, or 
the scale forming qualities of waters. 
In short, the marble test has been em- 
ployed to reveal the stability of wa- 
ters. It has served as a valuable 
guide in properly proportioning 
chemicals in water  treatment— 
whether it be softening or, the re- 
verse, hardening with lime or alkalin- 
ization by other means to reduce cor- 
rosivity. 

Now, in more recent times, consid- 
erable has been heard about Lange- 
lier’s Saturation Index as a measur- 
ing stick for evaluating the corrosivity 
of waters. 

The Marble-test has its shortcom- 
ings, requires some exactness in 
manipulation and there are influ- 
encing factors to be considered. In 
addition it requires time of chemists 
or operators in properly preparing for 
and conducting the test. Those who 
have employed the test will appreci- 
ate the significance of these state- 
ments. 


The Langelier Index, as a measure 
of corrosivity, has been tested and 
demonstrated to be scientifically cor- 
rect. It however has the drawback 


of requiring the services of an analyst, 
application of corrections, and com- 
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putations. The fact that changes in 
raw water quality necessitates new 
analytical determinations to arrive at 
the Saturation Index detracts from its 
value as a practical guide or control 
method in day to day anti-corrosion 
treatment. 

With the thought in mind of sim- 
plifying the marble-test, making it 
dependable and non-time consuming, 
and at one operation revealing the 
Langelier Index by making but two 
simple pH determinations, the device 
illustrated in the accompanying sketch 
suggested itself as a continuous 
stability indicator. 

It is immediately apparent that 
with this contact device, in continuous 
service, the chemist or operator will 
find a prepared sample of marble- 
treated water awaiting his arrival at 
the plant, day or night. And, with- 
out doing anything about it, another 
will be ready at any time to reveal 
the effectiveness of altered chemical 
dosages. 


Parts Involved 
The “Continuous Stability Indi- 
cator,” as it has been christened, is 
simple to construct. It consists of 
the following parts: 
A—Glass or metal tube filled 
with powder. 


B—Twin tube filled with marble 
or limestone chips, or coarse silica 
sand. (This tube functions as a 
trap for swept over chalk powder. 
Also colloidized chalk, if any, will 
plate out on the grains.) 

C—Plugs of compacted glass- 
wool, or other suitable supporting 
and straining material. 

D—Stop-cocks or pinch-cocks, 
for regulating flow rate, and in dis- 
connecting apparatus, etc. 

E—Flask or bottle, slowly but 
continuously overflowing with car- 
bonate saturated water. (From this 
reservoir portions are drawn for 
comparison with influent water, in 
respect to pH value and total or 
alkalinity. ) 


Test Procedure 


Two samples of water are taken. 
Namely, some of that from the pipe 
line feeding the device and some of 
the effluent water collected in the 
flask or bottle. 

A simple titration of these “before 
and after” samples for total alkalinity 
will reveal whether the treated water 
from the plant (or any unit of it) is 
a marble dissolving (corrosive) 
water, or is a carbonate depositing 
(scale forming) water, and to what 
extent. 
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If it be desired to determine the 
Langelier Saturation Index for rec- 
ord, or use as a control check, a 
simple pH determination on the “be- 
fore and after” samples yields the 
Index Number by nothing more com- 
plicated than subtraction of the two 
pH values. For example: If the 
pH reading on the influent water is 
8.0 and the effluent is 84 then 
the Langelier Index Number’ is 
8.0—8.4=—0.4. All that this means 
is that the calcium carbonate hunger 
of the water had not been completely 
satisfied in treatment by the amount 
of carbonate to raise the pH value 0.4. 
Had the pH value not changed the 
Index would have been 0, indicating 
a perfect balance—a saturated water. 
Had the pH value been 88 at the 
influent and 8.4 at the effluent the 
Index would be 8.8—8.4=+0.4, in- 
dicating a sludge or scale depositing 
water—commonly referred to as un- 
stable water. 


Question of Contact 


An important question in con- 
nection with operating the Stability 
Indicator is how much of a contact 
period is to be required? 

The answer is that this varies with 
various waters and the period must 
be determined. Ordinarily two hours 
will-prove an ample contact with 
finely pulverized chalk, and even one- 
half this period may prove ample in 
practical operating control. How- 
ever, there is not any reason why the 
rate of feed should be more than a 
dribble. There is no such thing as 
too long a contact period in respect to 
complete stabalization of water with 
calcium carbonate. 


CONTINUOUS STABILITY INDICATOR 
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Huston McClane Joins Paper 
Makers Chemical 


J. Huston McClane, 
until recently Assist- 
ant Engineer with the 
Florida State Depart- 
ment of Health, has 
joined the Paper 
Makers Chemical Di- 
vision of Hercules 
Power Co. 

Mr. McClane, now 
thoroughly acquaint- 
ing himself with the 
J. Huston McClane manufacture of chemi- 

cals made by Paper 
Makers Chemical Div. (in Atlanta) for 
use in water purification and treatment of 
sewage and wastes, will become sales and 
service engineer specializing in water 
works an dsewerage chemicals. 

Mr. McClane is proud of being “one of 
“Doc” Black’s boys,”—all of which means 
that he successfully passed Prof. Black’s 
Chemical Engineering courses, and thus 
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earned his degree from the University of 
Florida. Thereafter he worked under 
George Catlett, Chief Engineer of the 
Florida Health Department—so, technically 
he needs no further introduction. We 
have an idea that such a combination of 
brains and looks is going to carry this 
embryo sales-engineer a long way. Paper 
Makers Chemical is to be congratulated. 


i pe 


Sanitation Amunition Flown 


to Chile 


That America is playing an important 
part in world-wide sanitation, is illustrated 
in the following story which has come from 
The Mathieson Alkali Works. 


“The recent disastrous earthqvake in 
Chile brought in its wake the additional 
menace of disease from disrupted water 
supply and sewage disposal facilities. A 
call came in for an emergency supply of 
chlorine in.a form that could be flown to 
the stricken area. The need was quickly 
met with a plane shipment of H.T.H. from 


warehouse to Santiago, Chile. The ac- 
companying picture was made while load- 
ing H.T.H. into one of the planes at the 
Washington airport.” 

There is an old saying about keeping 
your powder dry and not fearing the 
enemy. The modern saying might be — 
“keep you H.T.H. powder high and dry 
for combatting unexpected emergencies.” 














Loading the Plane 








PORTLAND HOST TO MAINE 


WATER ASS’N. 


Mid-Winter Meeting Features Equipment 
Exhibits and Manufacture of Lock Joint Pipe 


a two day meeting, came 134 

members and guests of the 
Maine Water Utilities Association to 
attend its most important meeting and 
show of the year. It took more than 
a blizzard to discourage those who 
knew what was in store. This, be- 
cause the mid-winter meetings in 
Maine’s first city have gained a repu- 
tation due to arrangements made 
annually by the Portland Water Dis- 
trict and the added attraction in the 
nature of exhibits of water works 
equipment. 


7: Portland on February 7th, for 


The meeting place was the hand- 
some and spacious Service Building 
of the Portland Water District where, 
as guests of the District’s employees, 
a dinner was prepared and served to 
250 or more by P.W.D.’s “Water 
Meeters,”—an employee organization. 
Then. followed entertainment which 
involved a playlet put on by em- 
ployee actors, featuring P.W.D.’s 
“Houdini,” who in work-a-day life is 
Chesley L. Ward, Supt. of Meters. 
In this playlet there were some good 
lines pulled at the expense of execu- 
tives of the District, and members 
prominent in the Association. For 
instance, just to prove that Chief 
Engineer Harry Fuller’s famed 
“Algae Strainer” (now under de- 
velopment) had some holes in it, 
“Houdini” Ward let the “Committee 
of Experts” screw him inside the 
strainer, whereupon he changed him- 
self into an algae and emerged from 
his prison a little sweat laden, but 
otherwise in tact. 











John Malia, (88) 
Oldest Portland 
Water District 
Employee (14 
Year Pensioneer) 


Fred J. Reny, 
General Manager 
Portland Water 
District (Master 
of Ceremonies.) 





While this feat was being per- 
formed, and at other times, a string 
orchestra played. The leader and 
pianist, Mrs. Prosper Lenneville, 
proved to be no less than Rudy 
Vallee’s accomplished and vivacious 
sister—(for proof, see picture.) Fred 
J. Reny, General Manager of the 
Water District, carried on as the 
Master of Ceremonies, and Chairman 
of the technical session which fol- 
lowed the show. 











Hosts 
(Portland Water District) 
Harold Scales, Chemist; Milton Thorne, 
Sup’t.; Everett Boothby, Ass’t. Sup’t. 


P.W.D.’s Oldest Living Employee 
Takes a Bow 


Following introduction of distin- 
guished members and guests, Mr. 
Reny introduced Portland Water Dis- 
trict’s oldest living employee—John 
Malia—who, for the past 14 years 
has been a pensioneer. Now 88 years 
old, Mr. Malia recalled having come 
to work with the old water company 
in 1875—the year in which the first 
cast-iron pipes were laid in the sys- 
tem, until then composed largely of 
thin wall steel pipes coated and lined 
with natural Rosedale cement. With 
real Irish brogue, while smoking a 
well seasoned clay pipe (with lid), 
John told this writer some interest- 
ing history of the old water company 
which he went to work for more than 
63 years ago “a making of the pipe 
jints.” After 50 years of continuous 
service all he had to do now was 
draw his pension and come to picnics 
and meetings like this one. 

The Second Day 

The forenoon of the second day 
was devoted to inspection of exhibits, 
the manufacture of Lock-Joint pipes, 
the construction of a new supply 
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main of this pipe, and other better- 
ments under way. 

Following luncheon a brief busi- 
ness meeting was held. A report of 
the Committee on Cross Connections, 
—presented by J. Elliott Hale, 
Engr., State Dept. of Health, for 
Chairman H. J. Cook, revealed dis- 
tinct progress in getting hazardous 
cross connections in Maine removed, 
or improved so as to be acceptable. 
In, connection with double-check 
valve inspections, during the year 
only one case was found in which 
both checks were leaking, represent- 
ing 0.234 per cent of inspections 
showing such leakage. Mr. Hale 
stated that only two important cross- 
connections in the state remained to 
be corrected. 

A saddening announcement told 
of the death of a valued member, 
Harold E. Weeks of Waterville, 
President af the Kennebec Water 
District, and until recently President 
of Maine’s Senate. A committee was 
named to draft fitting resolutions on 
Senator Weeks’ passing. 


Winner in Distance Contest 

At each meeting the Association 
determines which member can boast 
the greatest mileage travelled to the 
meeting. There are always more 
claimants than winners, so some care-: 
ful work with road maps and routings 
has to be undertaken by the referees. 
This year the prize went, with little 
contest, to “Super” John B. Swaim— 
Mgr. Caribou Water Co., who 
travelled 328 miles to the Portland 
meeting from Caribou. 








Earle A. Tarr, 
Sup’t., Winthrop 
Water Distr. 
Secretary of the 
Ass’n.) 


John B. Swaim, 
Mer. Caribou 
Water Company 
(Came 328 miles 
to win the dis- 
tance prize.) 
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(1)—Raiph E. Manson, Megr., Calais Water & Power Co., and Chas. Hobbs, Sup’t., Farmington, Me.; (2)—Hornce L. Clarke, 
Sup’t. Sanford Water Co., and Howard E. Bailey, Cons. Engr., Boston; (3)—Albert W. Read, Sup’t. Bangor Water Dep'’t., 
and Ray M. Simen, R. D. Wood Co.; (4)—Thos. Meunier, Foreman, Sanford Water Co. and Arthur L. Hinman, Crane Co,’s 
Portland Manager; (5)—Senator Geo. D. Boulter, Trustee, Kittery Water Distr., and Francis L. Hatch, Kittery’s Superintendent, 


Moulton on P.W.D. History 

On the first evening, David A. 
Moulton, Attorney, Portland Water 
District, founder of the Association 
and annually re-elected its president 
ever since, in a most interesting man- 
ner highlighted the history and ac- 
complishments of the District since 
its conception and chartering 31 years 
ago. 

Starting with the court battles in 
evaluation procedure incident to pur- 
chase of the system from the Port- 
land Water Company, Mr. Moulton 
told of the value of the services of 
such eminent engineers as the late 
Hazen, Fuller and Freeman in bring- 
ing the price asked down to a rea- 
sonable figure. Finally the purchase 
was consumated and the District 
started off $3,800,000 in debit and, 
too, realizing that the system had a 
supply-main capacity but little above 
the daily demand of 85 m.g.d. 
Through the intervening years he 
took members over the betterments 
made, and eventually rate reductions 
—but, only after building up the phy- 
sical properties, now valued at $10,- 
000,000, in which the equity of the 
District now amounts to $4,500,000. 

With a present capacity of 23.5 
m.g.d. from the lake, and ample in- 
town storage, Mr. Moulton cited the 
fact that the rating of the Fire Un- 
derwriters was as nearly 100 per cent 
as it was practical to make it. There- 
by, P.W.D. must be credited with the 
$100,000 annual reduction in fire in- 
surance premiums collected from 
Portland’s citizens and_ industry. 
Further that water rates to all types 
of consumers had been reduced 18 
per cent and _ service installation 
charges had been discontinued. Con- 
cerning service and complaints Mr. 
Moulton boasted that, with 24 auto- 
mobiles and service trucks, service 
was always available within four 


hours as compared to the early team- 
and-wagon days of “wait your turn.” 

Now, the present betterment, in- 
volving the additional 48 in. Lock- 


Joint supply main, would raise cap- 
acity of the system to 50 m.g.d., good 
for some years to come. 





Cc. L. Ward, Sup’t. Meters (P.W.D.’s 


“Houdini.” 


At the Piano—Rudy Vallee’s Sister (Now 
Mrs. Prosper Lenneville but still has the 
Vallee smile.) 


Cel. F. F. Longley, Vice-Pres., Lock-Joint 
Pipe Co. (As good at telling stories as 
at making pipes.) 


“Lock-Joint Pipe Manufacture 
and Laying” was effectively and 
interestingly described by Col. F. 
F. Longley, Vice President, Lock- 
Joint Pipe Co., Ampere, N. J., 
who presented a running talk dur- 
ing the showing of three color films 
of manufacturing and_ handling 
operations. 

In these pipes, such as are now be- 
ing manufactured in Portland for 
P.W.D., the first stage is that of 
fabricating a steel shell. This shell is 
in itself a water pipe, capable of 
standing pressure, and tested as such. 
Then, spiral-wrapped with reinforcing 
wire, the pressure shell is encased in 
an envelope of rich concrete, mixed 
and so worked into the molds as to 
provide high density, and cured by 
steaming for maximum yniformity. 

Col. Longley’s exceptional films 
served in a splendid manner to show, 
in detail, the care in preparation, the 
speed of production, and method of 








making the rubber gasketed “Lock- 
Joints.” He cited the remarkable 
low leakage records on such lines as 
the new 32 mile long 39 in. line at 
Little Rock, Arkansas. The third 
film pictured methods of transporting 
16 ft. pipe lengths to the trench side, 
and methods of laying through rough 
country. 

In reply to a question, the Colonel] 
said that, technically, pipes as small 
as 6 in. diameter could be produced, 
but the cost was against it. Some 
20 in. pipe had been produced and 
24 in. had been produced in fair 
volume. To manufacture on the job 
had its advantages in respect to utili- 
zation of local labor and in freight 
charges on raw materials only. 

Mr. Moulton added a thought con- 
cerning the permanency of “Lock- 
Joint” pipes, by citing the fact that 
old pipe consis‘ing of a steel shell 
covered with natural cement installed 
about 1870 in the Portiand system 
was still in service. 

“Forestry Operations of the Port- 
land Water District” were des- 
cribed by Edward A. Pierce, Dept. 
of Forestry, University of Maine. 

Mr. Pierce, who has been employed 
by the District, showed lantern slides 
revealing methods of planting and 
pruning pine trees on the 315 acres 
on the Portland watershed  re- 
forested during the past 20 years. 

“Experiences With an Under 
River Pipe Line”’—by Maurice A. 
Libby, Sup’t., Bath Water District. 
Bath, Me. 

Mr. Libby’s misfortunes and vicis- 
situdes of Christmas Week are told 
in his paper which appears on an- 
other page of this issue. It recounts 
experiences of a superintendent in a 
tough spot with his main supply line 
pulled apart on the bottom of the 
river by a ship’s anchor and, in a 
tougher spot still, when ice flows 





(1)—Lobster Chowder (The photographer’s heckler is Youngstown Tube’s “Bill” Horsch); (2)—Catamounts—Sup’t. Sam Souble 
of Gardiner, Arthur Burke of E. & F. King Co., Sup’t. Maurice Libby of Bath; (3)—“Monkey Business” and More Catamounts 
—Tom Ray, Chief Engr., Northeast Water & Elec. Co’s. New England Div.; Joe Randlett, Sup’t. Richmond Water District, et 


al, “Spee” Hale, Engr., State Dep’t. Health; (4)—At the Show; 
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an exhibit or’s booth. 


(5)—“Demonstration”—An absorbed group at 












twice swept away his repair equip- 
ment and barges. 
The outcome is to be a duplicate 
river-crossing into a main constructed 
with bolted ball type joints that can 


not be pulled loose, at a cost of $71,-_ 


500 to the District plus a grant of 
$58,500 from P.W.A. _ 

“Pipes for the New River Cross- 
ing at Bath” were described by 
Rudolf Landberg, U. S. Pipe and 
Foundry Co., Burlington, N. J. 

Mr. Landberg, with the aid of 
large scale sectional drawings, de- 
scribed the flexible joint “Usiflex” 
pipes to be employed. These pipes 
which, put together, form a ball and 
socket type of joint then poured with 
lead or compound, and held together 
by bolts, allow a deflection of 15 de- 
grees at each joint. The plan of lay- 
ing at Bath will involve jointing of 
5 lengths of pipe above water, lower- 
ing to bottom, and making the final 
connecting joints (1 out of 5) under 
water. 

Mr. Landberg described the ease 
of assembly of the new “Usiflex”’ 
joint, its great tenacity, as demon- 
strated by severe testing. The advan- 





Rudolf Landberg 
U. S. Pipe & Foundry Co. 
Horace J. Cook, Sup’t., 
Auburn Water & Sewer District 
Maurice A. Libby, Sup’t., 
Bath Water District. 
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tages of a minimum number of parts, 
(these all being of the same material) 
were other features stressed. 





Jos. W. Randlett, 
Sup’t.-Treas., 
Richmond Water 
& Sewer Distr. 
(Holds more jobs 
than a dog has 
fleas. To name a 
few; Fire Chief, 
Justice of Peace, 
County Commis- 
sioner, Chrm. Bd. 
of Selectmen. Is 
Past Pres. of N.E. 
Fire Chiefs and 
Munie. Officers 
Ass’n.) 








Clarence P. 
Rennell, Portland 
Water District 
(Says he’s a 
roust-a-bout. We 
learned that he is 
one of these 
indespensables. 
Sup’t. 'Thorne’s 
right hand man, 
does anything at 
any hour. To 
know the breed is 
to know his 
worth.) 


Exhibitors 


The following firms had exhibits, 
for which no charge was made. One 
of the accompanying pictures indicates 
the interest displayed by members 
in these exhibits and demonstrations. 

American Brass Co., Bridgeport, 
Conn. 

Bridgeport Brass Co., Bridgeport, 
Conn. 

Brown Wales Co., Lewiston, Me. 

Etheridge Fdry. & Machine Co., 
Portland, Me. 

Farnan Brass Works, Inc., Cleve- 
land, O. 

Hayes Pump & Mach. Co., Boston, 
Mass. 


lll 


Hedge & Mattheis Co., Portland, 
Me. 

Hersey Mfg. Co., Boston, Mass. 

Ingersoll-Rand Co., New York 
City 

John-Manville 
City 

E. & F. King Co., Boston, Mass. 

Lock Joint Pipe Co., Ampere, N. J. 

National Meter Co., Brooklyn, 
i. es 

Neptune Meter Co., New York 
City 

Parker Danner Co., Portland, Me. 

H. R. Prescott & Sons, Worcester, 
Mass. 

Public Works Supply Co., Lynn, 
Mass. 

Red Head Mfg. Co., Boston, Mass. 

Rensselaer Valve Co., Troy, N. Y. 

A. P. ‘Smith Mfg. Co., East 
Orange, N. J. 

State Sand & Gravel Co., Belfast, 
Me. 

T. S. Thompson, Belfast, Me. 

“Water Works & Sewerage,” New 
York City 

Youngstown Sheet & Tube Co., 
Youngstown, O. 


Co., New York 





“Pat” Kelly, Boston 
(Leadite’s Star Salesman) 
Chas. Hobbs, Sup’t. of Water 

Farmington, Me. 
Lufkin, National Meter Co. 
Brooklyn, N. Y. 


E. P. 








6 PRESSURE PIPE 
AND WATER OrsTRict 


me JOINT PIPE CO. 





A''*Made-in-Portland” Exhibit That Couldn’t Be Boothed— 


(Early arrivers amongst the 134 in attendance got their picture taken with a length of Longley’s Lock-Joint Pipe. 


In the 


background is P.W.D.’s spiffy and spaceous Service Building.) 
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The Compact Screen and Pump Unit 
(Photographed during trial period before erecting housing) 


ALGAE STRAINING 


Wherein Menasha Takes ’Em Out Alive 
With a Self-Cleaning Rotary Screen 


By JOHN H. KUESTER 


Supt. Water and Light Dept. 
Menasha, Wisconsin 


N recent years our Filter Plant at 

Menasha, Wisconsin, has had con- 
siderable difficulty with plankton 
and biological growths in the raw 
water. Water-weed seeds and algae 
proved the most troublesome offend- 
ers, they tending to hold the alum 
floc in suspension resulting in carry- 
over to the filters. Filter blinding 
resulting in short runs necessitated 
frequent washing and excessive us- 
age of wash, water and also caused 
severe cracking of the sand beds and 
potential if not actual leakage through 
the filters. 


During the previous three years 
many attempts to combat the plank- 
ton were tried. Following labora- 
tory tests during 1936 it was decided 
that fine-screening the river water 
going to the raw-water suction well, 
from which the low-head pumps take 
the supply, should 
trouble from plankton and other sea- 
sonal debris that can be screened out 
with 80 mesh wire cloth. 


eliminate all 
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The heavy rains this year (1938) 
caused lakes and rivers in this vicin- 
ity to reach the highest summer lev- 
els ever known. This, together with 
high winds, caused much debris from 
bog islands and swamps to be carried 
from head-waters to augment the nor- 
mal plankton load. 





A Rotary Screen Installed 


Early in the year the Water Com- 
misisoners decided to install a self 
cleansing screen of some type. For 
the purpose was selected a 10-ft. ay- 
tomatic self-cleaning rotary screen 
having a continuous capacity of 3500 
gallons per minute, representing an 
excess capacity of 25 per cent over 
the normal rated capacity of the fil- 
ters. To supply the water to the 
screen a low-head double-suction 
high efficiency centrifugal pump was 
selected which is driven by a 20 hp. 
1750 rpm. 3-phase motor through a 
reduction gear, to give the pump a 


speed of 450 rpm. 


The accompanying picture shows 
pump and screen, with appurte- 
nances, as installed before the hous- 
ing was erecied. It also shows the 
Fox River in the foreground which 
flows past our plant’ from Lake 
Winnebago. 


The screen revolves at 4 rpm. and 
is cleaned by continuous water spray 
furnished either by a small 1-hp. 
motor-driven centrifugal pump, or by 
city water pressure to the spray noz- 
zle headed. The screened water, 
leaving the screen box, flows by grav- 
ity to the plant suction well. 


Results 


The automatic screen has given 
every indication that it will function 
continuously over long periods of 
time with a minimum of attention 
and repairs. 


Our experience leads us to believe 
that the Menasha plant is now the 
best equipped plant in this vicinity 
to combat the troublesome plankton 
and debris which are the “bugbear”’ 














A Close-up of the Screen in Operation 
Note the mist from cleansing jets at the top. The debris falls into a trough and is 
washed continuously back to the river. 











of many water purification plant 
operators. And the past summer 
season has proven that by proper 
automatic screening of surface sup- 
ply the operator can depend on 
a cleaned supply of water that as- 
sures full rated capacity of sedi- 
mentation basins and filter, a ma- 
terial saving in chemicals and wash 
water. And, best of all, the usual 
operator worries are greatly re- 
duced in respect to maintaining an 
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adequate supply of palatable water 
in the Menasha system. 


Equipment Involved 


The Rotary Screen installed is 
the well known North Screen manu- 
factured by the Green Bay Foundry 
and Machine Company, of Green 
Bay, Wisc., and long employed in 
connection with water straining in 


paper and pulp mills. It is 10 ft. 


113 


long and has an 80 mesh wire cloth 
screen. 

The centrifugal pump, seen in the 
picture, was supplied by the De 
Laval Steam Turbine Co. of Tren- 
ton, N. J. 

If the reader is interested in de- 
tails of the North Screen installed 
at our plant, such can be more ade- 
quately had in the literature of the 
manufacturer than from ‘“second- 
hand” presentation in this article. 





PITOMETER COMPANY PRESENTS ITS RECORD 


Mr. Linn Enslow, Editor 
Water Works & Sewerage 


Dear Sir :— 

We have very carefully read the 
article in your February issue of 
Water Works & Sewerage entitled 
“Leak Location,” by P. A. Goodwyn, 
City Manager of Bristol, Virginia, 
and your editorial referring to this 
article. 

We find that the information con- 
tained is not in accordance with the 
facts. These we give you, hoping 
that you will see fit to correct the 
erroneous impression which is bound 
to result in the minds of your readers. 
The facts are: 

We conducted a Pitometer water- 
waste survey in Bristol in 1930 for 
Mr. J. F. McCrary, then City Man- 
ager. This survey resulted in the 
location and repair of 31 underground 


leaks wasting 251,000 G.P.D. In 
addition to this, we reported a leak 
on the 16 inch supply line mentioned 
in Mr. Goodwyn’s article. The in- 
dication of this leak was found on a 
section of main under approximately 
15 ft. of cover and we were advised 
by the City Manager and City En- 
gineer that this section was to be 
abandoned, and that a new line was 
to be laid nearer the surface. Be- 
cause of this, and in accordance with 
the officials’ desires, no further effort 
was made to locate this leak. 


The second leak mentioned in Mr. 
Goodwyn’c article has apparently de- 
veloped since the pitometer survey 
was made in 1930, because then the 
rate of flow was measured at night on 
every block in the city, and every 
rate was accounted for either by use, 
fixture leakage, or underground leaks. 


As a matter of fact, the highest rate 
of flow in the city at night was 86,000 
gallons per day, and 65,000 of this 
was accounted for as consumption 
by two commercial customers. 


We have been conducting surveys 
of this kind for approvimately 40 
years and have made over 650 sur- 
veys in the United States and Canada. 
Except where local conditions have 
made it impractical, due to the exces- 
sive cost of repair as compared to 
the size of the leaks, (or by specific 
request of the officials) we have 
never left a city or town without locat- 
ing all leaks indicated by our Pito- 
meter measurements. 


Yours very truly 


.THE PITOMETER COMPANY 


By—E. D. Case, 
Vice President and General Manager 





Marsden Smith Made Sup'’t. 
and Chief Engineer of 
Richmond's Dept. of 
Utilities 


In the recent re- 
organization of the 
Department of 
Public Utilities of 
Richmond, Va., 
the duties and 
responsibilities of 
Marsden Smith 
have been consid- 
erably widened. 

What Mr. Smith’s 
new title is we are 
not certain, but in 
effect he becomes Superintendent and 
Chief Engineer of Water, Electricity 
and Gas. With the reorganization 
he takes charge of water distribution, 
in addition to purification and pump- 
ing. The last two he has been re- 
sponsible for since 1925. He will 
also direct the activities of the new 
Division of Engineering and Design, 








Marsden Smith 


in which all of the Department’s 
plans and specifications on major 
construction work will be drawn. In 
addition, Mr. Smith will continue to 
have charge of city traffic and light- 
ing and will have executive charge 
of all engineering activities in con- 
nection with water, gas and elec- 
tricity. 

This announcement was made by 
J. R. A. Hobson, Jr., recently ap- 
pointed Director of Public Utilities 
to succeed Mr. George Whitfield, re- 
tired. 


Fred J. Bradley Passes 


On March 1, Fred J. Bradley, 
Chairman of the Board of National 
Meter Company, died at his winter 
home at Leesburg, Fla. Of his 74- 
year span, 40 years had been spent as 
manager of the Chicago branch of 
National Meter, four as president of 
the company, and nearly two as chair- 
man of the board — a record which 
needs no comment. In earlier years 


he had been active in affairs of Amer- 
ican Water Works Association and 
other organizations concerned with 
developments in his chosen field, He 
is survived by his widow and a son, 
Howard C. Bradley, of Chicago. 


Jim Dailey Passes 
In his 25th Year of Service 
With Pittsburgh Des Moines Steel 


James L. Dailey, Contracting Man- 
ager of Pittsburgh Des Moines Steel 
Co. for Kansas and Missouri, died on 
February 25th in Des Moines, Iowa. 
He was 47 years old. 


Mr. Dailey graduated from the 
University of Michigan (1914) and 
joined Pittsburgh-Des Moines Steel 
that same year, starting in the draft- 
ing room, later serving in the con- 
struction department, and evéntually 
the sales department. 


He is survived by his widow, son 
and daughter, all of Des Moines. 
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I am told that Alexander the Great 

made the sage observation that it 
would always be necessary to limit 
the size of cities to 100,000 as it 
would be impossible to provide sani- 
tation facilities for a larger population. 
We wonder what Alex would say tf 
he could return today and see the 
wonders that sanitary engineers have 
accomplished. He would further be 
amazed to learn how nearly perpetual 
motion has been approached in util- 
izing a by-product of sewage solids 
to develop power required for me- 
chanical operation of sewage treat- 
ment works. The general public is 
kept informed of the enormous strides 
which have been made in transpor- 
tation facilities on land, water and 
in the air; they know something 
about the development of telegraph, 
telephone and radio; they hear and 
read of the improvement in machines 
of destruction for depopulating cities ; 
but how many of them know that to 
the sanitary engineer must de given 
great credit for our wonderful cities 
and the fact that we can, not only 
concentrate unlimited numbers of 
people in limited areas, but can assure 
to them safe and sanitary conditions 
not available in sparsely inhabited 
districts—The Author. 





This is the first of a series 
of articles dealing with gas utili- 
zation in by-product power pro- 
duction, at sewage treatment 
works. 

Mr. West’s paper is one of 
three papers presented before 
the Sanitation Group of the 
American Society of Mechanical 
Engineers at its January, 1939 
meeting. Colonel Allen’s dis- 
cussion, which follows, contains 
pertinent opinions and valuable 
comments of an engineer with 
40 years of experience in gas 
production, the installation of 
gas engines and their operations, 


In our next issue the featured 
article is to be that of Norman 
Wittmer, Supervising Engineer 
of the Rahway Valley, N. J. 
plant. It is a veritable treatise 
on both technical and economic 
considerations in by-product 
power production by gas engines 
and heat recovery. It contains 
much that has never before been 
discussed for the benefit of 
sewage works operators and 
engineers. 


Other papers will follow — 
notably one by Richard Gould, 
Chief Engineer and Acting 
Deputy Commissioner, Depart- 
ment of Public Works, New 
York City, which will relate 
valuable experiences with three 
300 H.P. engines in continuous 
operation for three years and 
considerations leading to the 
largest gas utilization installa- 
tion in America—8 engines de- 
veloping 3,500 H.P. 
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HEN we take into considera- 
tion that in a modern sewage 
disposal plant there can be 

provided an average yield of 1 cu. ft. 
of gas per day per person, and that 
this gas can produce 1 H.P.H. for 
each 17 persons, we begin to realize 
the enormous amount of power that 
can be developed from this by-product 
fuel. Expressed a little differently, a 
plant serving a city of 50,000 persons 
creates a potential of over 2900 
horsepower hours each day. Fortun- 
ately the gas engine had been brought 
to a highly developed state before 
sewage gas was recognized as a satis- 
factory fuel. Fortunately the early 
installations were well engineered and 
the engines properly applied with the 
result that confidence has been es- 
tablished and maintained to the end 
that today plans for disposal plants 
for towns and cities of 10,000 or over 
almost always include one or more 
gas engines. 


When I received the invitation to 
read a paper before your group I 
realized that I was not being asked 
to make a sales talk and therefore 
hope that what I have prepared does 
not smack too much of commercial- 
ism. It is my hope that I can con- 
tribute something of value to the en- 
gineers who have the responsibility 
for getting results.. In passing may 
I say that I appreciate the problems 
of the designing engineer in writing 
specifications and he has my sym- 
pathy. 


Something Concerning Gas 
Engine Specifications 


In our short discussion please keep 
in mind that we are dealing with en- 
gines of 125 H.P. and smaller as that 
is the range of sizes produced by the 
writer’s company for this particular 
service. 





*A paper presented before the Sanitation 
Group of the Am. Soc. of Mechanical Engineers 
in New York City, January 18, 19388. 








If we were writing specifications 
for a’sewage gas engine installation 
we would require the following qual- 
ifications : 

1. Dependability 
2. Flexibility 
3. Economy 


Dependability 


We rate dependability first for the 
reason that we recognize that a dis- 
posal plant operates 24 hours per day. 
Interruptions are annoying, expensive 
and at times dangerous. Therefore 
only engines built and rated for this 
class of service should be acceptable. 
There are safeguards which can be 
added to otherwise good engines to 
further increase dependability and 
assure continuous operation. A cer- 
tain plant superintendent in consider- 
ing what type of engine to install 
wrote to a consulting engineer who 
had made several installations and 
had a background of experience. The 
reply was terse. He said “there are 
but two things to worry about. The 
first is ignition and the second is 
ignition.” Based upon his experience 
it follows that where possible each 
engine should have a standby ignition 
system. Medium and large size gas 
engines are available with such igni- 
tion protection. 

In every plant which has come un- 
der my observation there have been 
times when the gas supply has* been 
interrupted. Recognizing this and 
also knowing that new plants must 
operate for several weeks before there 
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is any sewage gas available, we re- 
commend that sewage gas engines be 
equipped to operate on a steady fuel. 
This may be gasoline, city gas, natur- 
al gas or butane depending upon local 
conditions, i.e. cost and availability. 

Usually complete standby units are 
installed. Frequently the standby is 
an electric motor driven unit. Our 
judgment is that in most instances 
the standby should be a duplicate of 
the gas engine unit. This permits 
alternating the two engine driven 
units, provides for equal service from 
both complete units and avoids the 
high cost of operating the electric 
motor during periods when the gas 
engine is being adjusted or over- 
hauled. It also doubles the expected 
years of life or halves the mainten- 
ance cost of the gas engine by reduc- 
ing the hours of operation from an 
average of 24 to 12 hours per day. 
Flexibility 

The second qualification listed is 
flexibility. When engines are direct 
connected to pumps it is desirable 
that they operate at variable speed to 
take care of the variable flow thru the 
plant during the 24 hour cycle. This 
means that an engine must be selected 
which has been designed for this var- 
iable speed, has no serious criticals 
in the range of speed required and is 
equipped with a suitable governor and 
automatic speed control device. When 
engines are used for driving blowers 
they must operate at different con- 
stant speeds. While this service does 
not call for automatic speed control 


™ 


i 


At Davenport, Iowa, Disposal Plant. 


Sewage Gas Engine (Climax 75 H.P., Model R61) with Automatic Speed Control, Direct 
Connected through Speed Reducer to an 8 M.G.D. Fairbanks-Morse Sewage Pump. 
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it is usually desired to operate at dif- 
ferent speeds, depending on the 
amount of gas available, the varying 
load on the disposal plant, etc. Care 
must be taken to select an engine de- 
signed for such flexible operation. 


Economy 


Economy was placed last, not be- 
cause fuel economy is unimportant, 
but we class it as less important than 
either dependability or flexibility. A 
properly designed gas engine will de- 
velop a horsepower hour on approxi- 
mately 10,000 British Thermal Units. 
Small engines (15 to 50 HP) are 
less efficient and require more gas per 
H.P. Where an oversize engine is 
installed or when operating on partial 
loads the fuel consumption will be 
higher. We repeat that fuel economy 
is of secondary importance for the 
reason that 


(1) The fuel itself is a by-product. 


(2) That 50% or more of the 
total heat value of the fuel 
used by the engine can be re- 
covered from the jacket water 
and engine exhaust and _ util- 
ized in the, digester system. 

While we do not believe in the 

principle of capitalizing extravagance, 
it so happens that the more gas the 
engine consumes the more heat there 
will be for delivery to the digester 
circulating system. 


Direct Drive vs. Generator 
Drive 


As it has been general practice to 
drive pumps and blowers by electric 
motors it is only natural when con- 
sidering a sewage gas engine install- 
ation to attempt merely to replace the 
outside source of power supply by an 
engine driven generator, For plants 
serving towns and cities of 100,000 
population or less, this is not prac- 
ticable unless arrangements can be 
made to operate the generator in 
parallel with the utility company’s 
power circuit. This is due to the fact 
that comparatively large motors are 
required to operate the sewage pumps 
or blowers. Depending on the type 
of motors and starters used the 
amount of current required for start- 
ing periods is up to 8 times normal 
running current. The generator must, 
therefore, be large enough to pro- 
duce the starting current even though 
this is required for 15 seconds or less. 
The condition is further aggravated 
by reason of the fact that the pumps 
start and stop frequently. Even 
though sufficient generator capacity 
is installed, or the utility company is 
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depended upon to supply the starting 
current, the loss through the genera- 
tor and motor will be 20% or more. 
This means that to drive the pumps 
or blowers electrically from an en- 
gine driven generator, at least 25% 
more power must be developed than 
would be required if an engine were 
direct connected to the pump or blow- 
er. Obviously the capital outlay is 
much greater where the engine driv- 
en generator is installed. 


Heat Recovery and Engine 
Cooling 


The overall efficiency of the plant 
can be materially affected by giving 
consideration to a few important de- 
tails. We favor a closed engine jacket 
water circulating system, with an in- 
direct water to water heat exchang- 
er; the jacket water circulated by 
means of a positive displacement 
pump driven from the engine. The 
digéster circulating water can be cir- 
culated by means of a motor driven 
centrifugal pump. This system has 
several advantages over that of a 
single circuit, where the digester cir- 
culating water is passed thru the en- 
gine jackets. 

1, In many localities the city 
water is not suitable for engine cool- 
ing due to scale forming qualities. 
With a separate circuit soft water 
can be used for cooling the engine 
and city water may be used in the 
digester system where lower temper- 
atures maintain. 


2. Lower pressure in the jacket 
water system minimizes the danger of 
leaks past head gaskets and other 
connections at the engine. 

3. The velocity of jacket water 
should be varied in direct relation to 
the engine speed and horsepower, and 
should be independent of the velocity 
of the digester circulating water. 


4. A thermostatic valve, with by- 
pass to circulating pump suction, 
maintains minimum jacket water tem- 
perature to assure best engine oper- 
ation. In fact, the importance of 
maintaining proper engine tempera- 
ture is not sufficiently appreciated as 
a rule and I wish to emphasize it. 

5. We advocate passing the jacket 
water thru the exhaust heat exchang- 
er, to pick up additional heat before 
passing thru the indirect heat ex- 
changer. This makes it possible to 
recover the desired exhaust heat with- 
out reducing the temperature of the 
heat exchanger below the dew point. 
Much of the trouble of corroded ex- 
haust heat exchangers has been due 
to condensation’ onthe gas sides of 





Interior of Plant, 
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Bloom Township 
Sanitary District, Chicago, Heights, Ill. 


125 H.P. Climax Sewage Gas Engine Direct connected through Speed 
Reducer to 2500 cu. ft. Pottstown Blower, Gas Scrubbers in Foreground. 


the tubes, resulting from too low tem- 
perature. 

(In his excellent paper to appear in 
our next issue, Mr. Trittmer resents 
helpful suggestions to preclude this 
distinctive effect—Ed. ) 

A properly designed circulating 
system will maintain an efficient en- 
gine temperature and recover in ex- 
cess of 50% of the heat value of all 
the fuel burned by the engine. 


Some History of Engine Installations 


It may be of special interest to look 
at a few installations and note results 
which have been obtained. 

The first one that we shall bring 
to your attention is that of The Aur- 
ora Sanitary District, Aurora, Illinois, 
Aurora is a typical mid-western city 
of approximately 49,000 people, lo- 
cated on the Fox River about 50 
miles west of Chicago. This disposal 
plant, by the way, is among the first, 
of the large heated separate sludge di- 
gestion plants to be completed in this 
country. It was designed’ by Alvord, 
Burdick & Howson and was placed 
in operation September, 1920. The 
original installation included two 
eight million gallon and one six mil- 
lion gallon electric motor driven 
American Well Works pumps oper- 
ating at 690 r.p.m. against a 26 ft. 
head. 

In accordance with specifications 
drawn by Mr. Walter E. Deuchler, 
Engineer for the District, the 75 
H.P. electric motors were replaced by 
two six cylinder Climax sewage gas 
engines rated’-75-H:P. at 720 r.p.m., 
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7ONo. BMEP. The engines were 
placed in operation March 30, 1936. 
The gas engine installation was laid 
out in such a way as to assure a max- 
imum in dependability, flexibility and 
economy. 


To guard against possible interrup- 
tions each engine is provided with 
twin ignition systems; one set of 
plugs is fired by a high tension mag- 
neto and another by a storage battery. 
The storage batteries are intercon- 
nected in such a way that either en- 
gine may be started or operated from 
either battery. Each engine is equipped 
and connected to operate on either 
sewage gas or gasoline. Further- 
more the engines operate alternate 
weeks, thus each unit is a standby to 
the other. 


Automatic Variable Speed, 


an Economy Feature 


With the electric motor installation 
the pumps operated intermittently un- 
der the control of the float switch. 
The pumpage with the gas engine 
driven pumps is under the control of 
the same floats, the difference being 
that the engine operates continuous- 
ly, but at a variable speed which pro- 
vides an output varying from a 3% 
to a 12 million gallon rate. To ob- 
tain the float control of engine speed 
we had no precedent to guide us and 
the method employed is therefore 
unique. For two and three quarters 
years these engines have automatically 
followed the flow curve more accur- 


- ately than did the intermittently oper- 








ated electric motors. For a change of 
a million flow rate the well level 
changes 5/10 of a foot and the en- 
gine speed changes approximately 25 
revolutions per minute. 

With a range of from 3% to 12 
million gallons it may appear that the 
engines at times would be operating 
at a very low load factor and could 
not therefore be economical. While 
the characteristics of the centrifugal 
pump are such that is is impossible to 
maintain a constant torque at varying 
speeds the engine rating varies direct- 
ly with the speed and acceptable econ- 
omy has been obtained as will be re- 
vealed from further data we will sub- 
mit. 

Additional equipment installed with 
the engines included a Maxim silen- 
cer, an exhaust gas heat exchanger 
and a water to water heat exchanger. 
Both the jacket water and the digester 
circulating systems are operated by 
electric motor driven pumps. It may 
be interesting to mention that the on- 
ly time either of the engines has shut 
down during its operating period has 
been due to failure of the electric 
pump. As a safeguard against tem- 
porary failure of the gas supply the 
District installed a gas storage tank 
in which gas is stored at 45 Ibs. pres- 
sure by means of an automatically 
controlled motor driven gas compres- 
sor. Uniformity of the gas supply so 
far has been such that this reserve 
has not been needed. It however will 
no doubt be of considerable value 
when the District carries out its plans 
to add additional engines to take over 
the balance of the plant load. 


We like to give credit where credit 
is due and are therefore glad to re- 
port that the results obtained at Aur- 
ora are very largely due to the in- 
genuity and supervision of Superin- 
tendent Walter A. Sperry.* Only a 
glance at the pump room is necessary 
to evidence the pride Mr. Sperry has 
in his equipment. His staff shares 
his pride in keeping everything in neat 
and orderly condition. The color 
scheme carried out adds materially to 
the appearance of the plant in addi- 
tion to making it easy to trace the 
lines. Engine circulating lines are 
green, fuel lines are red, exhaust lines 
are black, house water lines are alum- 
inum, 

The installation at Aurora demon- 
strates the practicability of substitut- 
ing gas engines for electric motors 
originally installed and doing it in a 
wokmanlike manner. 


{* The Aurora installation and operating re- 
sults during the first year were the subjects of 
articles by Mr. Sperry in Waterworks and Sew- 
erage for Jan. and Sept. 1937.] 
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installation of The Aurora Sanitary District, Aurora, Illinois. 


Two Sewage Gas Engines with Automatic Speed 
Control, Direct Connected to Centrifugal Pumps. 





Many of Mr. Sperry’s ideas were 
incorporated in the engine applica- 
tion and we are indebted to him for 
the following illuminating and con- 
vincing data on operations up to 
November 1, 1938: 

Mr. Sperry advises 


that their 


operating problems have not been in- 
creased with the substitution of gas 
engines for electric motors and their 
personnel has not been increased or 
changed. 

We regret that we do not have as 
complete data in connection with oth- 


Gas Analysis 


Carbon Dioxide ... 


Oxygen 
Hydrogen 
Methane 
Nitrogen 


eee eee ee eeee 
Coe eer eee eresesesreeesees 

eee eee eee 
eee eee ewes 


ERAT 2. 


Gross heat value 633 BTU’s per cu. ft. 
Net or lower value 570 BTU’s per cu. ft. 
Hydrogen Sulphide—24 gr. per 100 cu. ft. 


Operating Data 


Engine No.1 —_ Engine No. 2 

Total hours Of epeeeeincissiis cs dissibwceceecceus 10,248 10,337 
Total rated horsepower hours..........ccccscsescs 768,600 775,275 
Total rated horsepower hours both engines........ 1,543,875 
Ae GE ninco cod vende cthetieictwcuuawes 40.7 
Total developed horsepower hours................ 837,606 
Totel. ct: Bt: Rs COMBMIIOE. 65oo5 ise cccicsevneawdaes 16,832.300 
Average cu. ft. per developed HPH............... 20.1 
Average BTU’s developed HPH................... 11,450 
Aowarmes. TEE Ua WONG. oo os ice cce cece ckcndees 44.3% 
Overall therm? eiRCIOHCY:...< <..<oc sc.coc0cgusdions 66.52% 
Lubricating off—total: @Gl6.. ..0..6 scciedssssccaddeews 380 
Lubricating oil—per rated HPH.................. .000246 
Lubricating oil—rated per gal. ................05. 4,065 
Maintenance Cost: 

Repairs to motor driven circulating pump $90.72 

New storage batteries (at the end of 2% years) 82.10 

Repairs to flexible couplings 51.89 

Spark plugs, oil filter pads, breaker points, etc. 55.73 

TOE PEE: le 6 Oe irk essere ab bao deaiaskinn $280.44 

Dineen Sek Gee BAP Blin kv ccc nsec cunvnts cankeseecenve .00018 

Total cost of gas engine installation including all 

CODRISTNCRERET  COMNDIIIIE 6.05.05 iow 5 oon Kas Sab ekbasencsee 13,678.50 
Total net savings in power bills to Nov. 1, 1938............ 11,176.78 
Average savings in power bills per month.................... $ 360.00 
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A Blower Driven by Sewage Gas Engine in the 
Sewage Disposal Plant of Michigan City, Indiana. 


75 H.P., Model R61 Climax Engine Direct Connected 
through Speed Reducer to Roots-Connersville Blower. 


er installations but each application 
is different and we hope to tell you 
something of interest regarding the 
several which have been selected. 


At Michigan City, Indiana 


The equipment in the Michigan 
City, Indiana, plant includes a 75 
H.P. 720 R.P.M. Climax sewage gas 
engine direct connected thru a speed 
reducer to a Roots-Connersville posi- 
tive displacement type blower. The 
engine is equipped to operate on eith- 
er sewage gas or gasoline. This in- 
stallation was completed several 
months ago but due to changes being 
made in the plant the equipment has 
not yet been placed in operation, con- 
sequently no operating data is avail- 
able. 

















Sewage Pump and Sewage Gas Engine 
at Pueble, Colorado’s Disposal Plant. 


One of three 75 H.P. Climax Engines Di- 
rect Connected through Speed Reducers 
te 10 M.G.D. Chicage Pump Co. Pumps. 
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At Pueblo, Colo. 


In the new plant at Pueblo, Colo., 
designed by Black and Veatch of 
Kansas City, there are three 75 H.P. 
Climax sewage gas engines direct 
connected thru speed reducers to 10 
M.G.D. Chicago Pump Company 
sewage pumps. These engines are 
equipped to start on compressed air, 
have dual magnetos, and are arranged 
to operate on either sewage gas or bu- 
tane. The engines are also equipped 
with pyromters to indicate the ex- 
haust temperature of each cylinder 
and the oil sumps are connected to 
a Goulds Hydroil oil purifier. 


At Davenport, Iowa 


In the sewage disposal plant at 
Davenport, Iowa, designed by Con- 
soer, Townsend & Quinlan, there is 
one 75 H.P. Climax sewage gas en- 
gine direct connected thru a speed 
reducer to a Fairbanks-Morse 8 
M.G.D. sewage pump. This unit is 
under float control for variable speed 
operation. In this same plant an- 
other 75 H.P. Climax gas engine is 
direct connected to a 50 KW Fair- 
banks-Morse 3 Phase, 720 R.P.M. 
generator. These engines are ar- 
ranged for operation on either sew- 
age gas or natural gas. As this plant 
has not as yet begun producing sew- 
age gas we can not supply any oper- 
ating data. 


At Cedar Rapids, Iowa 


The Cedar Rapids, Iowa plant 
serves a population of approximately 
60,000. The major part of the load 
is carried by a 210 H.P. Worthington 
gas engine direct connected to a 150 
KW generator. Last fall, under the 
direction of Mr. F. E. Young, City 
Engineer, a 100 H.P. Climax gas 
engine with automatic variable speed 
control was installed and direct con- 
nected to a 10.5 M.G.D. Economy 
720 R.P.M. sewage pump. Mr. 
Young has furnished the following 
data from a test made. The pump 
discharge was accurately measured by 
actual displacement. The head was 








Sewage Gas Engine Driving 
50 KW Generator. 


A 7 H.P. Climax Direct Connected to 
Fairbanks-Morse A. C. Generator at the 
Sewage Disposal Plant, Davenport, Iowa. 
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Engine and Pump at Sewage Dis- 


posal Plant, 


One Hundred Horsepower, 


Cedar Rapids, Iowa. 


Model RS1 Climax Direct 


Connected to a 10% M.G.D. Economy Sewage Pump. 


determined by calibrated gauges on 
both suction and discharge. The 
horsepower developed was calculated 
based on the pump manufacturer’s 
efficiencies as determined by factory 


Developed 
R.P.M. G.P.M. Head HP. 
640 4340 37.37 55 
700 6480 41.38 88 
800 8257 45.84 121 


dynamometer tests. The gas con- 
sumption has been adjusted to cover 
one hours operation. 


At Chicago Heights, Ill. 


In June of last year the Sanitary 
District of Bloom Township, Chicago 
Heights, Ill., installed in their plant, 
designed by Greeley & Hansen, a 125 
H.P. Climax sewage gas engine di- 
rect connected thru a speed reducer 
to a Pottstown 2500 cu. ft. positive 
blower, all mounted on a continuous 
steel subbase. The blower is designed 
to operate at a maximum of 535 
R.P.M. Under present conditions 
the speed is held at 335 R.P.M. As 
this type of blower operates at a con- 
stant torque the engine BMEP re- 
mains constant at all speeds which 
assures uniform economy. Fuel con- 
sumption is at the rate of 9542 BTU’s 
per developed HPH, based on gas 
heat value of 600 BTU’s per cu. ft. 
Recently, Superintendent Walter 


Ashdown has designed and installed 
a scrubber for removing the hydro- 
gen sulphide. With two of the three 
scrubber units in series he has re- 
duced the hydrogen sulphide from 





150 grains to 40 grains per 100 cu. 
ft. By a clever arrangement of 
valves, single or multiple units may 
be connected and the gas flow can 
be in either direction. 
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engine with V-belt drive to a 10 
M.G.D. De Laval 360 R.P.M. sew- 
age pump. This engine replaced a 
75 H.P. synchronous motor. Up to 
November 20, 1938 the engine had 
operated 11,657 hours. No accurate 
figures are available on the gas con- 
sumption per H.P.H. due to the fact 
that the engine is operating at vari- 
able speed under float control. Based 
on the rated horsepower, fuel con- 
sumption has been at the rate of 7068 
BTU’s per HPH. This figure is 
worth nothing however without ac- 
curate information as to the horse- 
power developed. 

As there is a large packing plant 
located at Wichita the sewage gas has 
a very high percentage of hydrogen 
sulphide. Repeated tests have shown 
this to range from 400 to 700 grains 
per 100 cu. ft. This is assumed to 
be the cause for higher than normal 
maintenance expense which has 
amounted to $.00053 per rated 
H.P.H. for 11,657 hours of operation. 


These cases have been cited to il- 
lustrate typical installations in plants 
serving cities and towns having popu- 
lations of from 20,000 to 75,000 per- 
sons. The application of gas engines 
in smaller plants is thoroughly prac- 
tical as evidenced by the large num- 











(*610 BTU Gas) 


At Wichita, Kansas 


In June, 1937, Mr. P. L. Brock- 
way, City Engineer, Wichita, Kansas, 
installed in their sewage disposal 
plant a 75 H.P. Climax sewage gas 


BTU's ber which have been installed for 

Cu. Ft. Total per a 
B.M.E.P. GasUsed* BTU’S H.P.H. ‘riving blowers, pumps and genera- 
43 Ibs. 1016.7 620187 11278 tors. In cities of several hundred 
63 Ibs. 1442. 879620 9996 thousands larger units are of course 
76 Ibs. 1864. 1137040 9397 justified. Provided manufacturers 


continue to recognize that dependa- 
bility is of prime importance, and 
maintain conservative ratings as to 
both output and speed, there is no 
reason why any engineer need ques- 
tion the inclusion of engines in his 
design and specifications. 





A DISCUSSION * 


By OLIVER F. ALLEN 
Consulting Engineer, New York, N. Y. 


HE paper by Mr. West is based 
upon actual field experience and 

is, therefore, valuable in studying fu- 
ture applications. Concerning the 
smaller engines he calls attention to 
mechanical drives without the losses of 
electrical transmission, incident to the 
practice of driving generators and 
utilizing the electric power produced. 
The question of mechanical drive 
versus electrical drive is an important 
one. Perhaps the solutions for this 
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question may be briefly summarized 
as follows: 

1. In all installations where break- 
down service is supplied elec- 
trically, either from an outside 
source or from reserve gener- 
ating units in the plant, electric 
motors are required and conse- 


*Mr. Allen’s full discussion covered three 
papers on the topic—‘‘Gas Engines for Opera- 
tion by Sewage Gas.” On those parts which 
<< with Mr. West’s paper are here reproduced. 



















































































quently all gas engines driving 

generators will generally be 

more satisfactory than to have 

any of the gas engines mechani- 

cally connected to pumps or 
other machines. 

2. In those plants where the break- 
down service is supplied by gas 
or liquid fuel, which can be used 
in the gas engines ordinarily 
burning the sewage gas, mechan- 
ical drive is indicated in the 
smaller plants and: particularly 
in those where the relation be- 
tween power required for start- 
ing pumps and other machines 
and the maximum output of the 
gas engines is such as to require 
expensive electrical starting 
equipment when electric trans- 
mission is employed. 

3. In larger plants and in those 
small plants where motor start- 
ing difficulties are not present, 
the electric drive offers greater 
flexibility and reduced probabil- 
ity of shut-down and would, 
therefore, generally be preferred 
to mechanical drive. 


4. If there should be surplus pow- 
er that can be sold or used by 
the city for other purposes, elec- 
tric drive is naturally preferred 
because it provides the most 
feasible means for delivering 
that power where it can be ad- 
vantageously utilized. 

5. The best arrangement would 
seem to be an agreement with 
some stable power supply (such 
as the central station already 
furnishing other electric re- 
quirements of the community) 
by which the generators of the 
sewage gas engines would con- 
stantly operate in parallel with 
the central station supply. By 
simple metering devices an in- 
terchange of power can be pro- 
vided for, by which the surplus 
generated in the sewage treat- 
ment works can be sold to the 
central station and the current 
necessary to make up any de- 
ficiency due to shortage of gas, 
maintenance work, or otherwise, 
can be purchased from the cen- 
tral station. This arrangement 
provides the best insurance 
against failure of power supply 
to the sewage treatment works. 


Obviously, other combinations may 
be employed, such as independent 
lighting units and various stand-by 
combinations, but the simple arrange- 
ment of gas engines with only normal 
reserve capacity so as to always oper- 
ate at a fair load factor together with 
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GAS ENGINES FOR OPERATION BY SEWAGE GAS 


a central station reserve supply ; or, 
if that is impracticable, other fuel 
supply which will feed the engines 
in case of sewage gas failure, would 
seem to be generally the simplest, 
most economical and most practical 
solution. 


Type of Generator 


Concerning selection of type of gen- 
erators—the type dealt with by Mr. 
P. W. Eells, of the LeRoi Company, 
Milwaukee—Mr. Oliver had the fol- 
lowing to say—Ed. 


There may be plants where the 
local conditions will justify induction 
generators, but there are so many 
and such preponderant advantages in 
separately excited synchronous gen- 
erators that the induction type should 
be selected only after the most care- 
ful investigation. I am afraid that 
Mr. Eells does not realize the full 
effect of power factor on the cost of 
electrical service in the operation of 
sewage works, with their varying 
loads. It does not matter whether 
the current purchased comes from a 
privately owned utility or from a 
municipal plant belonging to the com- 
munity operating the sewage works. 
Low power factor is always an ex- 
pensive luxury and should be avoided 
whenever possible. All things con- 
sidered, the separately excited syn- 
chronous generators will in most 
cases be found not only the simplest 
but the most economical. 


The Matter of Gas Quality 


None of the three papers touch, 
except incidentally, on the matter of 
quality of gas supply. This is some- 
thing which has been under-empha- 
sized in the sanitation field. Refer- 
ences are made in these papers to 
ignition and other engine troubles. 
Those references could be greatly ex- 
panded by review of the maintenance 
of several of the plants operating in 
this country. 


The troubles which have been con- 
spicuous, in some instances, in these 
sewage gas plants are almost non- 
existent in gas engine installations 
using standard manufactured gas or 
even producer gas coming from 
modern gas generating equipment. I 
believe that the question of the con- 
trol of gas supply should be given 
a great deal more attention than it 
has in the past. One reason why the 
common gas engine installation using 
gas from ordinary city mains is free 
from the troubles experienced in the 
sewage gas plants is the purity, dry- 
ness and uniformity of the gas, both 
as to pressure and thermal value. 


It may be difficult to control the 
thermal value of sewage gas, but 
there is no excuse for not adequately 
controlling its cleanliness, pressure, 
moisture and impurities content. 

It is only necessary to study the 
history of the development of gas 
works to find the solution of these 
problems. For instance, producer 
gas plants used on motor trucks in 
such places as the Belgian Congo and 
parts of Europe, have small producers 
which have to operate at high load 
factors and use high-grade charcoal 
as fuel. Nevertheless, they invariably 
include in the plant cooling equip- 
ment and scrubbers so as to control 
the purity and temperature of the gas 
as it reaches the engines. The same 
thing is true of the stationary pro- 
ducer gas plants used all over the 
world, and has been the invariable 
custom in gas works for over a 
century. 

Every sewage gas plant, no matter 
how small, should be designed to in- 
sure temperature control of the gas 
reaching the engine; all of the gas 
should be adequately scrubbed so as 
to take out both mechanical and 
chemical impurities ; and there should 
be a gas holder in the system to pro- 
vide reserve gas supply and to con- 
trol gas pressure. 


Gas Storage 


Mr. West refers to pressure tanks 
for gas reserve supply. In small plants 
however, the cost of compressing the 
gas, the loss of thermal value result- 
ing from the compressing, and the 
complication of controlling the pres- 
sure would make such a system un- 
duly expensive, if not impracticable. 
A gas holder such as is used in the 
ordinary small gas works, (municipal 
and industrial) offers the advantages 
of simplicity ; of adequate gas storage, 
and of simple means for cooling the 
gases and controlling the pressure. 
Also, the use of a gas holder will 
greatly improve the load factor which 
can be maintained in a sewage gas 
engine installation. 

My experience with gas engine in- 
stallation (during more than 40 
years) leads me to believe that both 
the first cost and the upkeep of the 
equipment necessary to insure clean, 
dry, uniform gas will be more than 
offset by the improved performance 
and reduced maintenance resulting 
from using such gas, as compared 
with the raw wet gas now generally 
fed directly to the engines. 


Heat Recovery 


Sewage treatment works in the past 
have been an expensive burden for 
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the community. By the efficient gen- 
eration and use of the sewage gas 
that burden has been materially 
lightened. As Mr. Russell* has 

inted out, the recovery and use of 
the waste heat from the water jackets 
and the exhaust is an important con- 
sideration. 

The 4-stroke cycle engine seems to 
be the type so far used in this coun- 
try and it has the advantage of higher 
exhaust temperatures than the 2- 
stroke cycle type. However, the ex- 
haust temperatures fall off very 
rapidly as the load decreases. Con- 
sequently, where there is waste heat 
recovery the plant should be designed 
so that whatever engines are operat- 
ing will operate at the highest prac- 
ticable load factor. 

There are many installations of in- 
ternal combustion engines where there 
is a combination of jacket water and 


[* W. L. Russell, Mgr. Gas Engine Div. Worth- 
ington Pump & Machinery Co., presenting one 
of the three papers on the symposium.—Ed. ] 


exhaust boilers in which the best re- 
covery has been even higher than the 
82.5% which Mr. Russell quotes. 

While it is obvious that large en- 
gines are more attractive for heat 
recovery, there is no reason why it 
cannot be done economically with the 
small engines. As long ago as 1901 
I made a gas engine installation in 
which the heat of the water jackets, 
and also of the exhaust, was utilized 
advantageously. One of these engines 
was of only 30 or 35 H.P. capacity 
and the other two of between 50 and 
75 H.P. Part of the time only the 
smallest engine was running but it 
did its part of the heat recovery work. 

While it is generally considered 
unnecessary to maintain relatively 
high temperatures in waste heat boil- 
ers, because of dangers from vapor 
condensation and acid attack result- 
ing from sulphur compounds carried 
in the gas, the proper purifying of 
the gas before it is fed to the engine 
would remove that limitation, 





A DISCUSSION* 


By VICTOR GREIFF 


Electrical Engr., Department of Public Works 
New York City 


HETHER we gear our en- 

gine to the electrical line with 

a synchronous generator or have it 

pump-out power through an induction 

generator is largely a matter of watt- 

less current which, Col. Allen re- 

minds us is an expensive commodity 
paid for by somebody. 


In this city we do neither of these 
attractive things. The rates and 
regulations of the local Edison Com- 
pany are prohibitive in this respect. 
.... If we come anywhere near 
their circuits with our power, even 
at opposite sides of a double-throw 
switch, we pay a breakdown rate 
that breaks down the economics of 
the plant to the point of extinction. 


We have the distinction, (I think 
it is one), of operating the Coney 
Island Chemica# Treatment Plant en- 
tirely without outside electric power 
service. In fact, (although it took 
some courage) all ties were cut when 
the engines were started about three 
years ago. There are three 250 KVA 
engines fed from gas-holder type 
digesters which have furnished ample 
gas, even spilling some at times. 


[*What is here printed does not constitute Mr. 
Grieff’s discussion in full, but only such excerpts 
as apply more specifically to the paper by Mr. 
West.—Ed. } 


Concerning the reliability of gas 
engines and ignition troubles, these 
have not bothered us though we 
found it necessary to replace mag- 
netos. 


Remarkable Power in Sewage Solids 


It seems that ordinary sewage car- 
ries in its polluting materials an 
astonishing amount of energy. We 
can pump 50 or 60 feet. The thermal 
efficiency of the engines is only, say, 
15% and perhaps 50% of all the 
power actually goes to the pumped 
water giving 7—14% overall ; so that 
the thermal energy of the gas is 
equivalent to an elevation of 800 feet 
or, counting fuel value of the remain- 
ing sludge, easily 1,000 feet of po- 
tential elevation. This would appear 
to be ample energy to markedly help, 
if not entirely to complete power re- 
quirements in sewage purification. 


In the new Tallman’s Island Plant, 
the “stable source of energy,” of Col. 
Allen’s. discussion is the gas com- 
pany’s main. The engines will run 
on that gas, with gas from the float- 
ing-cover. digesters as a contributing 
supply. The mixture of gases, will 
operate satisfactorily. Since this is 
an activated plant much outside gas 
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will be consumed. The units in this 
plant are directly geared to the gas 
engines. The plant auxiliaries how- 
ever, comprising a booster pumping 
station and innumerable small items 
of almost a thousand horse power 
total, are electrically driven with cur- 
rent from the electric utility, 


Mechanical vs. Electric Drive 


Concerning mechanical versus elec- 
tric drive, I can hardly add to the 
excellent size-up of this situation ex- 
cept to remind you that comparing 
two sizeable motor driven units, in 
the latter case you have two com- 
binations, Engine No. 1 and Pump 
No. 2 and vice versa which are to all 
operating purposes two actual addi- 
tional units standing between the 
operator and the defeat of a shut 
down. The loss of efficiency is 
problematic and the extra cost, ac- 
cording to figures of contract costs, 
is as follows: 


Engine-generator units per 


Wea! We + vada ee etn ee $ 67.00 
Motor driven pumps, or 

blowers 200—400 H. P., 

per H. P., about ...... $ 35.00 


_ Direct engine driven blow- 
ers and pumps per H. P. $125.00 


It seems that even allowing for cost 
of connections and. switchgear, the 
standardization of generator and 
motor units and the simplicity of 
construction favors an economical job, 
and we can. have the _ electrically 
driven job at no extra cost. Of 
course, we are in this case consider- 
ing large units. 


Another of our plants designed for 
Jamaica, where we have had about 
1,000 H. P., (4160 volts) of induc- 
tion motor driven pumps in operation 
for some years, will retain the pump- 
ing station and add a blower house, 
at some distance, with direct con- 
nected engine driven blowers. Here, 
we are planning a pair of motor 
driven blowers for service during 
storm flow periods, the power be- 
ing obtained at 5 mils. At other 
plants we will have principal units 
on both purchased and generated 
power, though the regulations re- 
quire practically a concrete barrier 
between the busses. 


The utilization of sludge gas for 
power and heat production, at 
various levels for various purposes, 
certainly adds a most interesting 
phase to process engineering in sew- 
age disposal. 
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| he Editor's Commen 








CORRECTING LEAKAGE 
— AND AN INJUSTICE DONE 


Cc): this page in our February issue appeared an 


editorial on “Modern Leak Location.” It was 

written to draw attention to the effectiveness 
of modern methods and equipment employed in lo- 
cating hidden leaks on distribution systems, with 
truly remarkable degrees of accuracy. It was writ- 
ten to emphasize the fact that leakage surveys should 
stand at the top in water utility programs set up to 
curtail waste, improve consumer service by limiting 
pressure drop, increase net income, reduce rates, or 
otherwise benefit either utility owners or customers. 

It is almost axiomatic that without regular and 
systematic leakage detection, location, and_cor- 
rection, no Water Department can be considered 
as being conducted on a businesslike basis. One may 
liken leakage surveys to the inventory of the man- 
ulacturer who makes an important point of watch- 
ing the raw materials input and the factory-door 
output of finished products. His constant and im- 
portant “leakage surveys,” are his efficiency charts, 
which quickly determine if there are “leaks” in his 
system. The manufacturer thinks of factory leaks 
in terms of $; whereas water works managers think 
of leaks in terms of % of water not accounted-for. 

How some water departments can draw any really 
dependable figure representing water accounted-for 
is hard to see. In fact many can not, and make no 
pretense about it. Others set up figures by estimate 
or guess, which in truth mean little more than figures 
on paper, and something for the record. One known 
fact is that surprisingly few municipally owned water 
works make, or have made for them, systematic leak- 
age surveys. In answer to the question—‘What do 
you do in the way of leak surveys?” too many man- 
agers reply,—‘‘Oh, our meter readers carry an aqua- 
phone (or equivalent device) with them and report 
all leaks. Then, too, we have a check in our meter 
billings against the pumpage record, or the master- 
meter.” For a system which is adequately metered 
and, with some “estimates” (mostly guesses) to ac- 
count for hydrant use and supply to unmetered 
public properties, etc., it is usual to consider con- 
ditions as satisfactory if the unaccounted-for water 
does not exceed 15% of the total delivered into the 
system. 

Now, there are some who question 85% water 
accounted-for as a limit which we are not justified 
in spending time and money to improve; and this 
figure may before long become seriously questioned, 
as to adequacy in modern practice. We question it 
ourselves, on the score that with really tight systems 
and efficient meterization it can (and is) being 
bettered to a pronounced degree. For instance, more 
serious consideration has been given to leakage 
correction abroad than in America. The results 
speak for themselves. In America, far more at- 
tention to systematic, or routine, water-waste sur- 
veys has been given by water companies than by munici- 
pally operated systems, as is revealed in comparing 
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records of services rendered to municipal and com- 
pany owned systems by the Pitometer Company 
which for some years has_ specialized in making 
water-waste surveys. 


Now that we have brought The Pitometer Com. 
pany into this editorial by name, it is well to 
acknowledge that the purpose of so doing existed 
from the beginning. Since we are as much in- 
terested in seeing that a possible, though unin- 
tentional, injustice is corrected, as we are in seeing 
that water waste is corrected, we wish here to 
direct attention to a letter from Mr. E. D. Case, 
Pitometer Company’s General Manager, which js 
printed on page 113 of this issue. Apparently the 
article on “Leak Location” in our February issue, 
which presented successful experiences at Bristol, 
Va., in the remarkably exact spotting of two large 
and long hidden leaks through the use of a modern 
radio-type leak detector, was considered by many 
as damaging to the good reputation of The Pito- 
meter Company. It was these reported experiences 
and results attained at Bristol that inspired the 
February editorial—‘Modern Leak Location.” In 
both the article and the editorial it was stated, in 
effect, that the radio-detector had led the searchers 
to within 18 inches of a major leak which had been 
revealed to exist in a Pitometer survey but had not 
been spotted as to the exact location, and had 
subsequently baffled Bristol searchers for several 
years. In taking exception to reflections cast on the 
effectiveness and accuracy of leakage surveys made 
by The Pitometer Company’s methods, Mr. Case 
presents a statement (from records taken from his 
files) which explains the reason for The Pitometer 
Company’s engineers leaving the job with one 
major leak on a supply line not spotted. 

Concerning the in-town leak, there seems to be 
some confusion. City Manager Goodwyn, (author of 
the article in question) who came into office some 
years after the Pitometer survey was made was ask- 
ed to check back. He finds that the records are not 
clear on the in-town leak reported to him by the 
Water Department ostensibly as having been shown 
to exist at the same time as the deep supply-main 
leak. So, it must be taken now as only hear-say 
that a leak other than the supply main leak was 
left unlocated in the Pitometer survey. Why that 
was so is explained in Mr. Case’s letter. The rec- 
ord of his company, which he cites, is admittedly 
aside from the Bristol matter but we are printing it 
to offset an injustice done. Author Goodwyn has 
suggested a correction and explanation in view of 
what has developed, stating that he felt grateful that 
the Pitometer survey had revealed the extent of 
water loss in Bristol and afforded opportunity for 
subsequent correction of 200,000 gal. leakage daily. 

The importance of leak detection, with such a case 
record of real evidence as to what can be accom- 
plished with modern equipment and methods, in 
small as well as large communities, justifies this 
second editorial. We join City Manager Goodwyn 
in regretting an injustice has been done The Pito- 
meter Company, and are glad of the opportunity to 
correct such impressions. 

We wonder again, can 85% accounted-for water 
be henceforth considered a_ satisfactory standard. 
Only more leakage surveys can answer that ques- 
tion to the satisfaction of those who are genuinely 
concerned. 





Above—Twin 96-in. reinforced con- 
crete pipe in West cofferdam on Bird 
Island, near the disposal plant. These 
lines, together with similar lines of 
96-in. subaqueous pipe from the 
mainland, carry all of Buffalo’s 
sanitary sewage under the harbor. 


Below—96-in. by 5-ft. radial sections, 
at the storm water overflow outlet. 
Curves through 77 degrees at each 
end of line required 12 pieces of 
specially fabricated radius pipe. 
Greeley and Hansen, consulting 
engineers, Chicago, are engineers for 
the Buffalo Sewer Authority, with 
C. R. Velzy as resident engineer. 


Where the sewage 


of a *15,000,000 
sanitary system 


converges...the pipe is 


CONCRETE 


Borawo engineers confidently put their faith in precast 
concrete pipe for a giant project involving great financial and health © 
responsibility. The system is 100% reinforced concrete or concrete pipe 
from 24-in. to 96-in. Open trench, tunnel and subaqueous installation. 


Built by the Buffalo Sewer Author- 
ity, with PWA grant and loan, this 
project is to relieve the Buffalo River 
and the lake. harbor from excessive 
pollution, and to reduce pollution 
and bacterial content of the Niagara 
River to lessen the load on water 
treatment plants downstream. 

Methods for gaining these objec- 
tives include: (1) diversion of sewage 
from the river and harbor by inter- 
cepting the dry weather flow and 
a portion of the early storm flows; 
(2) treatment to remove suspended 
and floating solids and to effect 
a satisfactory bacterial removal; 
and (3) proper dispersion of the 
plant effluent into the Niagara River. 


Compared with sewage from other 
cities, that of Buffalo may be charac- 
terizedas rather strong,and in volume, 
somewhat greater than the average. 
It is influenced by industrial waste. 


Where Millions are at Stake 

Sewers are Built of Concrete 
As in other Cities, concrete pipe was 
chosen for Buffalo because it has 
demonstrated its adaptability, safety 
and economy for a wide range of 
sewer conditions and requirements. 
It minimizes infiltration and leakage; 
resists Corrosion; is strong and dur- 
able, and serves with little mainte- 
nance. Write for literature on con- 
crete pipe or reinforced concrete 
sewer construction. 


PORTLAND CEMENT ASSOCIATION © Dept. A3-29, 33 W. Grand Ave., Chicago, lil. 


. 


Water Works & SEWERAGE, March, 1939 











EQUIPMENT NEWS 


Non-Sparking Safety 
Couplings 


@ An interesting unit is the L-R Flexible 
Safety Coupling, a product of the Lovejoy 
Flexible Coupling Co. of Chicago. 

This non-sparking coupling was de- 
veloped for use where explosive or flam- 
mable gases are likely to be present, through 
accident or as the result of normal opera- 
tions, and possible sparking of iron or 
steel contacts may result in explosions. 

The two halves of the coupling are made 
of Tobin bronze and the spider (a resiliant 
load cushion) is made of rubber and rein- 
forced asbestos, similar to the best brake 
lining material. The three piece coupling 
is simple to assemble and install, operates 
quietly and is guaranteed not to spark. 
The spider member provides extraordinary 
resiliance, to safeguard against overload 
and reasonable misalignments. In the 
larger heavy duty couplings, a “Metal- 
flex” spider is hung loosely between the 
jaws. Normal life of these load cushions 
is 1 to 5 years. The bronze jaws have to 
stand no wear whatever. 

The success of these Safety Couplings 
leads the manufacturer to offer any specified 
style or size for a liberal trial period, an 
offer which should be of particular inter- 























The New Lovejoy Flexible Coupling 


est to sewage works operators and en- 
gineers. For further details and prices 
write Lovejoy Flexible Coupling Co., 5009 
West Lake St., Chicago. 





Something New in Valve 
Control 


@ The Barnes Multi-Power Hydraulic 
Valve Actuator for power actuation of 
valves or gates, in manual or remote con- 
trol by electric transmission, is new. Manu- 
factured by W. F. and John Barnes Com- 
pany of Rockford, IIl., it is marketed na- 














THE Batley Syachro-Meler GIVES YOU 
FDlenibility \N METERING APPLICATIONS 


@ This meter panel includes both 
direct mechanically operated Fluid 
Meters and Bailey Synchro-Meters, 
which are electrically operated by 
remote transmitters. 


Wherever you have need for a cen- 


tral meter panel incorporating both 
mechanically and electrically oper- 
ated Fluid Meters, it is possible to 
maintain uniformity and neatness by 

MU-17 





employing this system of transmit- 
ting meter and recorder readings. 
Readings of flow, pressure, tem- 
perature, liquid level and other 
factors are accurately and quickly 
transmitted from out-of-the-way 
places to the receiving indicator, 
recorder or integrator by the 
Bailey Synchro- Meter. 

This electrical mechanism which is 
completely described and illus- 
trated in Bulletin No. 194-A, can 
also be used to eliminate the neces- 
sity of running high pressure piping 
up to meter and control panels. 


Write for your copy of this new Bulletin. 


BAILEY METER 


e COMPANY -° 


1072 Ivanhoe Road, Cleveland, Ohio 








BAILEY METER COMPANY LTD., MONTREAL 
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tionally by Automatic Temperature Cop. 
trol Co., Inc., of Philadelphia, and repre- 
sented in all principal cities. 

The new Actuator employs a small but 

powerful gear-pump, to build the desired 
hydraulic pressure on the piston head 
actuating the valve stem of gate, globe of 
plug valves with a capacity range practic. 
ally unlimited. Opening, closing, or posi- 
tioning, are obtainable at will through 
manual or remote control. 
Its design precludes the common hammer 
blow required to lift a gate from its seat, 
thus eliminating shock-load and insuring 
long valve life. 

The manufacturer and distributor claim, 
amongst others, such advantages as: (1) 
Efficiency several times greater than that 
of electro-mechanical actuators, which make 
use of reduction gears; (2) Ease of in- 
stallation (horizontai or vertical) on new 
or installed valves of all makes; (3) Wide 
range of actuating speeds and stroke tim- 
ing; (4) Weather and explosion proof 
motors; (5) Adjustable pressue overload 
switch, representing an exclusive feature. 

A new bulletin VA-100 describes and 
illustrates the new Barnes Valve Actuator. 
For a copy write Automatic Temperature 
Control Co., 34 E. Logan St., Philadelphia, 
Pa. 


Swing Joints for Pipe Lines 


@ Many plants find use for pressure tight 
swing joints for air, gas or water pipe 
lines. Such a joint is being offered by 
Chicksan Oil Tool Co. of Fullerton, Cali- 
fornia. 

The Chicksan Ball Bearing Swing Joint 
gives, as the name implies, full and free 
360 degree rotation. This is effected with 
double rows of hardened steel ball bearings. 
Such bearings serve the dual function of 

















The Chicksan Swing Joint 


carrying the radial load and keeping the 
packing element compressed. The joints 
have standard threaded ends. 

The manufacturer states that these swing 
joints incorporate the results of eight years 
of research. They are offered in five 
styles for steam, air, gas or liquid in 
pressures up to 4,000 Ibs. and in a size 
range of % in. to 12 inch. 

A new bulletin describing these inter- 
esting new Ball Bearing Swing Joints is 
now available. For a copy, write Chicksan 
Oil Tool Co., Ltd., Fullerton, California. 





Two New Pump 
Developments by Peerless 
@ Two new pump developments are an- 
nounced by Peerless Pump Division of 
Food Machinery Corportaion of Massilon, 

Ohio and Los Angeles, Calif. 








The Small Deep Well Pump 


The first of these developments is a revo- 
lutionary new pump for small capacity 
deep well pumping requirements. The 
pump head and the shaft follow conven- 
tional turbine pump design, but the pump- 
ing element is entirely different. It con- 
sists merely of a spirally-twisted shaft of 
solid stainless steel, inside of a cutless 
rubber bearing. The element is very small. 
It is only three inches in diameter by ten 
inches long, but it has tremendous lifting 
power. A single element will lift 50 gal- 
lons per minute 200 feet, while two ele- 
ments more than double lift. This per- 
formance seems even more notable when 
compared with ‘ordinary small turbines. 

The second development is a very large 
capacity, low lift pump of the type used 
by irrigation and drainage districts to 
handle huge quantities of water—say up 
to 100,000 gallons per minute. Developed 
jointly by Professor R. G. Folsom of the 
University of California and J. M. Hait, 
Peerless’ Chief Engineer, this design em- 
bodies the very latest ideas in hydraulics. 


Expanding markets and new pump de- 
velopments, makes it expedient for Peer- 
less to build a new and larger factory 
which contains about five times as much 
floor area as the existing factory bvildings, 
and will permit the most advanced methods 
of straight-line production. Incorporated in 
the plan is a new hydraulic testing labora- 
tory—which will make it possible to run 
performance tests with pump capacities as 
high as 75,000 gallons per minute. This 


announcement comes from Vernon Elder, 
Vice-President and General Manager of 
the Peerless Pump Division. 





Resucitating Inhalator for 
Water and Sewage Plants 


@ A _ new inhalator, with improvements 
that greatly increase the usefulness of 
this instrument for treating cases of 
asphyxiation or gas poisoning, is announce‘ 
by the Davis Emergency Equipment Co. of 
New York. 

This new inhalator is so designed that 
it can be used with compressed oxygen 
tanks of three different capacities withort 
the need of special adaptors. For ordinary 
emergency work two small cylinders, con- 
itaning 16 cu. ft. of a mixture of oxygen 
and carbon dioxide, are carried :n the in- 
halator case, ready for immediate use. If 
an additional supply should be needed, a 50 
cu. ft, tank can be connected directly to 
the pressure-reducing valve of the instru- 
ment. 


Another feature claimed for the Davis 
inhalator is that the breathing bag, 
pressure-reducing valve, and cylinders can 
be removed from the case and the bag 
placed close to the patient, at whatever 
point he may be when requiring treatment. 
This allows the gas intake and the patient 
to be under close observation at the same 
time. A second face piece can he carried 
in the case and attached directly to the 
breathing bag without supplemental equip- 
ment. In this manner two victims can be 
treated at the same time. 

The pressure-reducing valve and_ the 
pressure gauges used in this inhalator are 
approved by the Underwriters’ Laborator- 
ies and the oxygen carbon dioxide mixture 
employed is that endorsed by the medical 
profession. In addition to gas masks, 
further protection of employees handling 
chlorine or working around sewage plants 

















The New Davis Inbalator 


is now attainable at reasonable and juti- 
fiable cost. For further information—it 
may save a life at little cost—write Davis 
Emergency Equipment Co., 55 Van Dam 
St., New York City. 
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@ The statements of users prove the value 
of Pozzolith. For example, Mr. H. H. 
Connell, of Paulette & Wilson, Engineers 
of Salina, Kansas, says, ‘‘. . . we were 
well satisfied with Pozzolith on this job 
(see illustration above) . . . we were able 
to decrease the amount of mixing water 
from 614 gallons to approximately 5 
gallons and undoubtedly secured a denser 
wall as a result. 


“This tank has been completed about 
three months and has been filled with 
water during that time. There has been 
no tendency for seepage during that 
time . . . since walls are but 7” thick and 
under a 32’ head of water, it is evident 
that the concrete was very dense and 
watertight.”’ 


PROOF OF EXTRA DURABILITY 


Pozzolith concrete is 
durable concrete! 
200 cycles of freez- 
ing and thawing 
prove the greater 
durability imparted 
to concrete by Poz- 
zolith. Pozzolith con- 
crete lost only 2% 
in weight... plain 
concrete lost 22.9%! 





Send for full information to 


THE MASTER BUILDERS COMPANY 
Cleveland, Ohio 


In Canada: THE MASTER BUILDERS Co., Ltd. 
Toronto, Ontario 


MASTER‘@: 


BUILDERS 
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UD SHAKE WELL 
—=BEFORE USING! 


doesn’t apply to this 
Better Jointing Compound 


Properly mixed at our plant, the solid ingot 
form cannot change composition en route to 
With Tegul-MINERALEAD there can be 
no settling of heavier particles to upset the 


you. 


value of the compound. @ The 10 Ib. ingot is 
also easy to handle, ship and store. Impervious 
to rain, snow and flood, it may be stored out- 
doors on the job. @ Tegul-MINERALEAD means 
quick-sealing, permanently tight joints. Initial 
leakage heals so quickly that trenches can be 
back filled and premises cleared up almost im- 
mediately. @ For further information, write The 
ATLAS MINERAL Products Company of Penna. 
Mertztown, Pennsylvania. 


















For Sewage and Water Treatment 
have you tried 


° ISCO - 


Ferric Chloride... 
SOLUTION or CRYSTAL? 


FOR SLUDGE CONDITIONING—Ferric 
Chloride is accepted as the agent most 
efficient from the standpoint of per- 
formance and cost. 


FOR COAGULATING SEWAGE—Ferric 
Chloride provides an inexpensive and 
effective method of dealing with plant 
overloads. 


FOR WATER FILTRATION —. Ferric 
Chloride is an economical and practi- 
cal coagulant, and gives quick-form- 
ing, fast-setting floc. Write 


INNIS, SPEIDEN & CO. 


STREET 


LIBERTY NEW YORK, N. Y 








New Hoist 


@ A new chain hoist, incorporating ad- 
vanced changes in design, is announced by 
Coffing Hoist Co. of Danville, II. 

The Coffing “Power Master” Chain 
Hoist (with spur gear) has its lowering 
speed controlled by clutch and governors, 
the load being subject to stopping at the 
fractional part of an inch. Further, it 
is impossible to drop the load. The so- 
called “free-chain” for quick up-and-down 
adjustment of the load chain constitutes a 
time and trouble saving feature. Other 
features are the lubri-sealed ball bearings, 
and planetary gears sealed and running in 
oil. 

The manufactvrer claims the improved 
“Power Master” attains the highest me- 
chanical efficiency ever obtained in a chain 
hoist. It is built in capacities ranging 
from 1 to 8 tons, with weights as low as 
86 pounds for the smallest, to 169 pounds 
for the 8 ton unit. 


Improved General Purpose 
Turbines 


@ After extensive field experience, in serv. 


ice, improved multi-stage steam turbins for 
general purpose drives are now offered by 
Westinghouse Electric and Manufacturing 
Co. These improved turbines range from 
100 to 2000 hp. (100 to 5500 rpm.) and are 
particularly suitable for driving pumps, 
blowers, compressors, and the like. 

Modifications of one basic design provide 
for condensing, condensing extraction, non- 
condensing, non-condensing extraction or 
mixed pressure service. The new steam 
turbines, known as Type “M”, can be 
supplied for steam pressures up to 650 
pounds, steam temperatures to 750°F, ex- 
haust pressures to 200 pounds, vacuum to 
29 inches of mercury, and extraction pres- 
sures to 200 pounds. 

For a splendidly illustrated bulletin write 
Westinghouse Electric & Mfg. Co., East 
Pittsburgh, Pa. 
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WITH THE MANUFACTURERS 


Woodson Made Lynchburg’s 
General Sales Manager 


W. R. Odor Moved Up Also 


@ In a recent reor- 
ganization by Lynch- 
burg Foundry Com- 
pany of Lynchburg, 
Va., John T. Wood- 
son was appointed 
General Sales Man- 
ager, according to ad- 
vices from H. E. Mc- 


Wane, president of 
the company. 
At the same time 


Jobn Woodson it was announced that 
G. R. Johnson, form- 
er Vice-President in Charge of Sales, re- 
tired on February 3rd, and that Mr. 
Woodson will take over all duties of that 
office. 

W. R. Odor, former Western Sales Man- 
ager will move from Chicago to Lynch- 
burg, becoming Manager of Pipe and Fit- 
tings Sales. From the New York office, 
J. C. Barksdale, is being transferred to 
Chicago as Western Sales Manager. 


—<ii-o-<Gae 


Crane Co. Makes Hauck 
Mgr. Engineering Sales 


® George W. Hauck, a frequent contri- 
butor to technical publications on engineer- 
ing topics, particularly with relation to 
piping problems, has been made manager 
of the Engineering Sales Section of the 
Valve and Fitting Department of Crane Co. 
Mr. Hauck has been a member of the 
Crane organization since 1913, and, since 
October 1937, he has been a department 
manager at Crane’s Chicago Works. 


Stillwell Becomes Sales 
Manager Asbestos 
Cement Pipes 





@® Howard L. Still- 
well, until recently 
well known Southern 
Representative of the 
Leadite Co., of Phil- 
adelphia, resigned to 
become Sales Man- 
ager for Asbestos 
Cement Pipes, Inc., 
with offices at 225 
Broadway, New York 
City. 

Mr. Stillwell, form- 
erly connected with 
the firm Solomon, Norcross and Keis, At- 
lanta Consulting Engineers, and before that 
City Engineer of Atlanta, had been South- 
ern Representative of the Leadite Co. for 
12 years before he resigned to take over 
his new position. 





Howard Stillwell 


We understand that Asbestos Cement 
Pipes, Inc., is the American subsidiary of 
an important British company which has 
for several years been successfully manu- 
facturing asbestos cement pipes and are 
the owners of certain important patents 
covering production of such pipes. How- 
ever, these pipes are soon to be manu- 
factured in the United States. 





POSITION WANTED 





Graduate Civil Engineer, with 13 years 
in municipal and sanitary engineering 
desires association with consulting en- 
gineer. Recently completed large water 
supply project, as engineer in charge 
of design and construction. A.A.A. c/o 
Water Works and Sewerage, 155 East 
44th St., New York City. 


















CHRONOFLO 


"“CHRONOFLO"—Trademark Registered U. S. Patent Office 


FLOAT 


BLOW OFF CocK 


Flow over weir (measured by Type M Register-Indicator-Recorder) controls feeding of dry chemical 
through connection with Chronoflo Transmitter and Power Units. 
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Automatic Chemical 
Feeding 


CONTROLLERS 


In water and sewerage plants it is fre- 
quently necessary to feed chemicals in 
proportion to flow in Venturi Tubes, open 
flumes, or over weirs (see layout at left). 
For such service Chronoflo measuring 
devices, in connection with Chronoflo 
power units, actuate °%,Proportioneers’ 
Tret-O-Units and Adjust-O-Feeders or 
standard make dry feeders. 


By means of the Chronoflo transmitter, 
chemicals can be fed automatically in 
exact and selected proportion to flow. 
As distance makes no difference to the 
Chronoflo Transmitter, flow can be meas- 
ured at one point and the chemical fed 
at another point in the system. 


NEW BULLETIN 298 


describes this and many other applica- 
tions of the long distance Chronoflo 
Meter for water and sewerage systems. 


BUILDERS IRON FOUNDRY, 9 CODDING STREET, PROVIDENCE, R. I. 





MEETINGS SCHEDULED: 


Mar. 13-18—LAWRENCE, KANSAS. 
Kansas and Sewage Works Association. (13th to 15th 
Laboratory School; 16th-18th Annual Conference.) Sec’y. 
Earnest Boyce, State Board of Health, Lawrence Kansas. 


Mar. 16—Boston, Mass. (Statler Hotel) 
New England Water Works Association. (Monthly Meet- 
ing.) Sec’y, Frank J. Gifford, 613 Statler Bld., Boston, 
Mass. 


Mar. 22-24—East 
College ) 
Michigan Short Course for Plant Operators. Sec’y-Treas., 

R. J. Faust, Michigan Dept. of Health, Lansing, Mich. 


Mar. 30-31—RocuestTer, N. Y. 
New York Section, A.W.W.A. 
West 50th St., New York City. 


Apr. 10-12—Mempuis, TENN. (Peabody Hotel) 
Kentucky-Tennessee Section, A.W.W.A. Sec’y-Treas., H. 
D. Schmidt, State Dept. Health, Nashville, Tenn. 


LANSING, MICHIGAN (Michigan State 


(Sagamore Hotel) 
Sec’y, R. K. Blanchard, 50 


Apr. 10-12—FayertteviLtte, Ark. (Engineering Bldg.) . 
Arkansas Water & Sewage Conference. Sec’y., Harrison 
Hale, University of Arkansas, Fayetteville, Ark. 


Apr. 12-14—Toronto, Ont. (Royal York Hotel) 
Canadian Section A.W.W.A. Sec’y-Treas., A. E. Berry, On- 
tario Dept. of Health, Parliament Bldgs., Toronto, Ont. 


Apr. 14-15—Great Fatits, Mont. (Park Hotel) 
Montana Section, A.W.W.A. Sec’y, H. B. Fotte, State Board 
of Health, Helena, Mont. 


Apr. 17-19—SpartansurG, S. C. (Cleveland. Hotel ) } 
Southeastern Section, A.W.W.A. Sec’y-Treas., B. P. Rice, 
State Board of Health, 422 State Office Bldg., Columbia, 
Ss. < 


Apr. 20-22—Urpana, Itt. (Urbana-Lincoln Hotel) . 
Illinois Section, A.W.W.A. Secy, C. W. Klassen, State 
Dept. of Health, Springfield, Ill. 


Apr. 21—Sa.em, N. J. 
South Jersey Association Water Superintendents. 
Treas., Walter Spencer, Merchantville, N. J. 


Sec’y- 


Apr. 25-26—INbIANAPOLIS, INp, (Antlers Hotel) 
Indiana Section, A.W.W.A. Sec’y-Treas., J. A. Bruhn, In- 
dianapol’s Water Company, 113 Monument Circle, Indiana- 
Polis, Ind. 


Apr. 27-28—Dayton, Onto (Van Cleve Hotel) 
Ohio Section A.W.W.A. Sec’y-Treas., T. R. Lathrop, State 
Dept. of Health, Columbus, Ohio. 


May 3-6—CorumpsiA, S. C. (University of South Carolina) 
South Carolina Short School. Sec’y, B. P. Rice, State San. 
Engr., 422 State Office Bldg., Columbia, S. C. 


May 4-5—CuMBERLAND, Mp. (Fort Cumberland Hotel) 
Mar;land-Delaware Water & Sewerage Association. Sec’y- 
Treas., A. W. Blohm, State Dept. of Health, 2511 N. Charles 
St., Baltimore, Md. 


May 4-6—Mramr, Fra. (Alcazar Hotel) 
Florida Section A.W.W.A. Sec’y. J. R. Hoy. W. & T. Co., 
Hildebrandt Bldg., Jacksonville, Fla. 


May 5-6—PuHoentx, Ariz. (Hotel Adams) 
Arizona Sewage & Water Works Association, Sec’y-Treas., 
P. E. Mauzey, City Hall, Phoenix, Ariz. 


May 11-13—Tacoma, Wasu. (Hotel Winthrop) (Tentative) 
Pacific Northwest Section, A.W.W.A. Sec'y-Treas., Fred 
Merryfield, Assoc. Prof. San. Eng., Oregon State College, 
Corvallis, Oregon. 


May 15—West Sprincriep, Mass. (Springfield Country Club) 
New England Sewage Works Association. (Spring Meeting). 
Sec’y-Treas., L. W. Van Kleeck, State Department Health, 
Hartford, Conn. 
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Ford Double Lid 
Covers are made 
in sizes for 15”, | 
18” and 20” tile. [7m 
They provide | 
dead-air_ insula- 
tion in the neck 
of the cover and 
insure utmost 
protection for 


water meters. 


Write for cata- 
log Number 38. 














(44 SETTI AND TeeTinG: 
EQUI PMENT FOR WATER METERS 


WABASH, IND., 


CHARLOTTE, N.C. USES 


NORIT 


ACTIVATED CARBON 
This and many of the country's leading 
filter plants have adopted NORIT—proven 

"Best by Test”. 


= 2*.&. 2 


LA.SALOMON & BRO. 
Selling Agent 
216 Pearl Street in Kaas am (0) 4.4 


AMERICAN NORIT CO. Sahonile, th. 
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U.S.A. 





June 11-15—Art.antic City, N. J. (Hotels Ambassador 

and Chelsea—Registration, Meetings, Exhibits in Audj-. 

torium) 

American Water Works Association. (59th Annual Con- 

vention.) Sec’y. Harry E. Jordan, 22 East 40th St., 
New York City. 











June 26-28—State COoLiece, Pa. 


(Nittany Lion Inn and 
Dormitories. ) 


Pennsylvania Sewage Works Ass‘n. Sec’y-Treas., L. D. Mat- 
ter, Distr. Eng’r., Kirby Health Center, Wilkes- Barre, Pa, 


June 28-30—State Cortece, Pa. Nittany Lion Inn and 
Pennsylvania Water Works Operators’ Association. Sec’ y- 
Treas., I. M. Glace, 22 South 22nd St., Harrisburg, Pa. 
Dormitories) 

Aug. 24-25—Du.tutH, Minn. (Hotel Duluth) 


Minnesota Section A.W.W.A. Sec’y-Treas., R. M. Finch, 
W. & T. Co., 416 Flour Exchange, Minneapolis, Minn. 





Sept. 12-15—Montreat, Quesec, (Hotel Windsor.) 
New England Water Wk’s. Ass’n. (Annual Convention), 
Sec’y, Frank J. Gifford, 613 Statler Bldg., Boston. (Ass’t 
to Sec’y, Marcella Sachs.) 





Sept. 13-15—Lansinc, Micw. (Olds Hotel) 
Michigan Section A.W.W.A. Sec’y, M. N. Gerardy, Water 
Board Bldg., Detroit, Mich. 
Meeting Jointly with 
Michigan Conference Water Purification. Sec’y-Treas., R. 
J. Faust, Michigan Dept. Health, Saginaw, Mich. 

Sept. 25-26—Dickinson, N. D. 
North Dakota Water & Sewage Conference. Sec’y-Treas., 
L. K. Clark, Bismarck, N. D. 

Oct. 5-6—READING, Pa. (Berkshire Hotel) 
Four States Section A.W.W.A. Sec’y-Treas., Carl A. Heck- 
mer, Washington Sub. San. District, Hyattsville, Md. 


Oct. 11-13—Kansas City, Mo. (Hotel President) 
Missouri Valley A.W.W.A. Secy., Earl L. Waterman, Uni- 
versity of Iowa, Iowa City, Ia. 

Oct. 16-19—Datias, TEXAS 


Southwest Section A.W.W.A. Sec’y-Treas., Lewis A. Quig- 
ley, 3320 West Berry St., Fort Worth, Texas. 


Oct. 17-20—PittsspurcH, Pa. (Hotel William Penn) 
American Public Health Association. (68th Annual Meet- 
ing). Exec-Sec’y., Dr. Reginald M. Atwater, 50 West 50th 
St., New York City. 


Oct. 19-21—AtLantic Citb, N. J. (Hotel Hadden Hall) 
Pennsylvania Water Works Association. (Annual Meeting). 
Sec’y, F. Herbert Snow, 507 Telegraph Bldg., Harrisburg, 
Pa. 

Oct. 25-28—San FRANcIscOo, CALIF. 

California Section A.W.W.A. Sec’y-Treas., Burton S. Grant, 
Civil Engr., Bureau of Water, Los Angeles, Calif. 


Oct. 20-21—ATLANTIC City, N. J. (tentative date) 
New Jersey Section A.W.W.A. Sec’y, H. N. Lendall, Rut- 
gers University, New Brunswick, N. J. 


A. H. Miller Is Dead 
Was Sheboygan’s Supt. and Director of A.W.W.A. 


Arthur . Miller, Water superintendent of Shevoy- 
yan, Wisc., died at his home on March 2nd. 

Mr. Miller was a graduate of the University of 
Wisconsin in 1905 and taught there for the follow- 
ing seven years. In 1926 he was made commissoner 
of Water in Sheboygan. Since 1931 he has been 
Superintendent of Water Works. In 1935 he served 
as Chairman of the Wisconsin Section of A.W.W.A. 
and in 1937 was elected to serve on the Board of 
Directors of A.W.W.A. of which he has been a 
valued member since. 

(We regret htat we have no further details at 
this writing.—Ed.) 


CATALOGS AND 
LITERATURE 


“CHLORINE” (dubbed the “Green Goddess” by 
some), is the subject of a new, handsome and useful 
brochure just released by Electro Bleacing Gas Com- 
pany. It tells facts about chlorine, and also the company 
which pioneered the manufacture of liquid chlorine in 
America in 1909. Interesting are the two “then and 
now” pictures of this Niagara Falls plant of “The 
Pioneers.” Then there is a picture of Ned Kingsley’s 
“watch-chain” 1909 cylinder, which held the first E. B. 
G. chlorine produced, alongside today’s giant tank cars. 
“Safe Handling Practices” are set forth, with recom- 
mendations of methods of avoiding hazard stopping leaks, 
and proven first aid procedures. For a copy of “Liquid 
Chlorine” write Electro Bleaching Gas Co., 60 East 
42nd St., New York City. 


“Raybould Couplings” are presented in a new 
bulletin from Pittsburgh Equitable Meter Company, 
sole distributors for these couplings and fittings which 
are manufactured by the Raybould Coupling Company 
of Meadville, Pa. The Raybould Coupling, described in 
our Equipment News Section of an earlier issue, is a 
friction type coupling for easily and quickly making 
pressure-tight flexible conections of plain end or dam- 
aged thread pipes. These are two types—a union type 
for pipes of 2 inch diameter and smaller; a bolted type 
(three bolts only) for sizes larger than 2 inch. A 
feature claimed is that these couplings, although rubber 
gasketed, do not insulate the joints ana tree current 
flow along the pipe line is insured for cathodic protection, 
electric thawing, or effective house-wire grounding. 


Fittings include tees and elbows of various styles. Ray- | 


bould Couplings for use with bell and spigot pipe are 
also pictured and described. For a copy of “Raybould 
Couplings and Fittings” write Pittsburgh Equitable 
Meter Co., Pittsburgh, Pa. 


“Running Water Brings Many Things”—is the 
cover caption of another of those interesting little edu- 
cational leaflets produced by The Ford Meter Box 
Company. They are designed for distribution by water 
companies and water departments to take the sting off 
of the water bill. As the announcement to Ford cus- 
tomers states—‘*To help you sell your product and 
services to your customers.” Ford encouraged by the 


popularity of earlier productions, offers one which con- | 


tains an amusing drawing of a wagon load of ap- 
purtenances essential to water users and property own- 
ers pulled by the racy steed “Running Water.” In 
verse the story starts— 


“Running Water brings us health 

and Other things worth more than wealth” 
Ends thus—“And so from birth clear to the end 
Running Water is man’s best friend.” 


Offering up to 500 copies without charge, a greater 
number is offered at bare printing cost of $2.85 per thou- 
sand. If you haven’t seen Ford’s leaflets, write for 
specimen copies—The Ford Meter Box Co., Wabash, 
Indiana. 
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iS 


3FEEL PIPE 


LINEDand Coated-and¢Wrapped 
by ve HILL HUBBELL 


cts PROCeSS 
(eamaréert AIGH 


FLOW CAPACITY 


The HIGHER your flow capacity, the LOWER will your 
pumping cost be — and for that reason you will be inter- 
ested in a Bulletin describing tests to determine "C" fac- 
tors on runs of 8,000 and 24,000 feet of lines IN ACTUAL 
USE. The tests were made by an outstanding and recog- 
nized authority and are therefore unbiased. The Williams- 
Hazen "Hydraulic Table" indicates that the best quality, 
new unlined cast iron pipe laid STRAIGHT has an INITIAL 
maximum coefficient of 140. The two tests show that STEEL 
PIPE lined with BITURINE AKWALINE Enamel with VER- 
TICAL AND HORIZONTAL changes in direction has a 
"C" factor over 12°, greater. (Bulletin will be mailed upon 
request.) Thousands of dollars can be saved each year in 
many plants in reduced pumping cost by using STEEL 
PIPE lined with BITURINE AKWALINE Enamel, because the 
initial HIGHER Flow Capacity remains practically constant. 





Will be Mailed on Request 


The Book of PIPE PROTECTION describes 
in detail how STEEL PIPE is MECHANI- 
CALLY Lined and Coated-and-Wrapped 
at the Mills under ideal conditions. Use 
your letterhead and write our nearest 
office for a copy. 


‘GENERAL PAINT CORPORATION 


1500 Fp 00):).) 29 One Divisipn ‘ Cleveland, Ohio 
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Photo shows 12” Mono-Cast Enameline Pipe replacing a sub- 
stitute for Cast Iron Pipe in the water distribution system, 
Guatemala City, C. A. In addition to Enameline Pipe for 
distribution system improvements, Acipco likewise furnished 
72,704 feet of 18” and 24” Mono-Cast Doublex Simplex Pipe for 
Guatemala City’s new Rio Teocinte Aqueduct. For literature 
on high quality Cast Iron Pipe in diameters from 144” to 36”, 
inclusive, address Acipco office nearest you. os 


AMERICAN CAST IRON PIPE CO. 


BIRMINGHAM, ALA. 


New York City Chicago Kansas City Minneapolis Dallas 
Los Angeles San Francisco Pittsburgh Cleveland 






















Water Control Equipment 





You will be interested in the complete line 
offered by MUELLER. Write for catalogs 
of the equipment in which you are in- 


terested. 


MUELLER CO. . . Decatur, Ill. 


Factories: Decatur, Ill.; Chattanozoga, Tenn.; Los Angeles, 
Calif.; Sarnia, Ont. 


Branches: New York and San Franc’sco 


























FOR JOINTING CASTIRON WATER MAINS 
Melted and Poured No Large Bell-Holes to Dig 


Saves at Least 75% 


Leadite is shipped in powder form, packed in sacks of 100 Ibs. net each 
Leadite tested and used for over 35 years @ Leadite joints improve with age 


Be sure it is Leadite and accept no imitations 


THE LEADITE COMPANY 


Girard Trust Co. Bldg., Philadelphia, Pa. 
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“The Tool of Thousand and One Uses”—is the wel} 
known miniature “Handee” Tool of the Chicago Whee] 
and Mfg. Co. In brief it is a motor with chuck, which 
combined is about palm size. It is used as a drill, buffer, 
grinder, saw, carver, glass etcher, tool marker and 
“what-not.” It is one of those gadgets for which there 
is many uses in every shop—particularly meter repair 
shops. As many of the accessories (drills, brushes, 
reamers, etc.) as may be desired can be purchased in 
addition to those which come with the various sets. The 
little ‘“‘Handee” booklet illustrates all of these, and the 
great variety of jobs that are done with a ‘“Handee,” 
For a copy, write Chicago Wheel & Mfg. Co., 1101 W. 
Monroe St., Chicago, III. 


“Control”—is the subject of a new folder from 
W. A. Taylor & Co. of Baltimore. In it are presented 
concise descriptions of Taylor Slide Comparators for 
making pH., residual chlorine, phosphate and other deter- 
minations. The various Slide Comparators, and slides 
containing the sets of standards, illustrates the feature 
emphasized—namely, “Determinations in 3 Simple 
Operations.” The value of such determinations in pro- 
cess control, with the inexpensive and_ simple-to-use 
Taylor Slide Comparator, are set forth. Standards are 
guaranteed against depreciation for a period of 5 years, 
For a copy of “Control” write W. A. Taylor & Co., 
872 Linden Ave., Baltimore, Md. 


“Dow Chemicals”—are covered in a very handsome 
brochure of 70 pages with especially commendable 
illustrations. Begining with facts about The Dow 
Chemical Co., with its many ramifications in industry, 
it then alphabetically presents the many chemicals pro- 
duced, and lists their important characteristics, their 
properties and uses. Helpful conversion and _ physical 
constant charts, of interest to chemists, appear through- 
out the book. Of chief interest to water and sewage 
men are the pages devoted to Dow’s Ferric-Chloride. 
For a copy of “Dow Chemicals” write The Dow 
Chemical Co., Midland, Mich. 





“One Hour Oxygen Breathing Apparatus”—is 
illustrated and described in a leaflet received from Mine 
Safety Appliance Co. It is a 17% pound unit for strap- 
ping on the back and working in dangerous atmospheres 
for periods up to one hour, after which the refillable 
light weight steel oxygen bottle is exchanged for a new 
one. It has been officially approved by the U. S. Bureau 
of Mines, as fully automatically supplying the required 
amount of oxygen even during exertion by the wearer. 
For Bulletin B. M.—1, write Mine Safety Appliance Co., 
3raddock and Thomas Streets, Pittsburgh, Pa. 


“Straightline Collectors” is a recent production of 
Link-Belt Co. It stresses the merits of oblong tanks as 
sedimentation units, and the “Straightline” type of 
chain-pulled sludge and scum collectors. Typical and 
representative installations are pictured and detailed in 
dimensional drawings. In the rear of the bulletin are 
presented other Link-Belt units—such as bar screens, 
grit washers, chemical mixers, “Circuline” collectors, 
mechanical aerators. For a copy of Book No. 1742 
write Link-Belt Co., 300 W. Pershing Road, Chicago, III. 













“Gearmotors for Economy”—Westinghouse gear- 
motors, self-contained drives consisting of a high 
spee Westinghouse motor and necessary speed reduc- 
ing unit are illustrated and discussed in a booklet 
recently published by Westinghouse of Pittsburgh. 

Several available types, pictured and described, in- 
clude: (1) single reduction fearmotors, with standard 
gear ratios up to and including 5 to 1;; (2) double re- 
duction gearmotors, with standard ratios, 5,6:1 to 10:1, 
inclusive; (3) double reduction gearmotors, with stand- 
ard ratios, 11.2:1 to 10:1, inclusive; ;an;d triple-reduc- 
tion gearmotors, with standard ratios, 45:1 to 200:1 
inclusive. Gearmotor ratings are available from 3% to 
75 horsepower with any of the three standard motor 
speeds from 1750 to 870 rpm. There are 46 standard 
gear ratios available with each of the motor speeds, giv- 
ing out put speeds that range from 4.4 rpm. to 1550 rpm. 
Additional speed changes are possible by using suitable 
pulleys, sprockets and chains, or pinions, on the output 
ends of non-couple drives. Amongst installations pic- 
tured is one revealing the Type S, compact motor and 
pump units in a sewage plant. Copies of this booklet 
(Descriptive Data 3620) may be secured from Westing- 
house headquarters at East Pittsburgh, Pennsylvania. 


“A Moving Pipe Line”—Is a unique idea. This 
ene, described in a booklet from the Osborn Manufactur- 
ing Company, Cleveland, Ohio, is made of endless rubber 
hose which glides over a series of pulleys and, there- 
with, transports dry pulverant materials—such as lime, 
alum, ferrous sulphate, carbon. This flexible pipe line 
picks up the chemical and carries it along to the point 
of discharge (storage or feed hoppers) where a twist 
cf the spiral split hose separates the two halves and 
releases the material. At the “intake” end the loading 
is done in the same  manner—the twist temporarily 
opening the hose as it travels through the intake hop- 
per and takes its fill of the material. It’s a great idea 
but hard to explain without the pictures in the booklet 
describing this unique Johns Conveyor—‘The Pipeline 
That Moves.” If your curiosity is whetted any, the 
bulletin is worth writing for. Address, The Osborn 
Mfg. Co., 5401 Hamilton Ave., Cleveland, Ohio. 


“Corrosion Inhibitors”—Popular interest in corro- 
sion nihibitors such as chrom-glucosate, introduced by 
D. W. Haering & Co., increases steadily. Before The 
American Chemical Society, David W. Haering pre- 
sented a paper on, “Film Inhibitors in Industrial Aque- 
ous Systems,” which describes the application and con- 
trol of the crom-glucosate derivatives in detail and 
presents much interesting information in the absence of 
oxygen control—especially in closed systems. Reprints 
of the paper are available for distribution to chemists 
and engineers requesting such. Address, D. W. Haering 
& Co., Inc., 3408 Monroe St., Chicago, IIl. 


“Ster-Elators’—Manufactured by Everson Mfg. 
Co., Chicago, are chlorinators featuring single valve con- 
trol and the gas measuring ““Rotometer” as the two ele- 
mnets of simplicity of the “Ster-Elator,” which provides 
a1 to 10 feed range with one meter and a 1 to 40 range 
with the “Roto-Relay.” All of this and other features, 
such as automatic cut-off, automatic on and off opera- 
tion, safety features, etc., are covered in the new 
illustrated bulletin 1004. For a copy write Everson Mfg. 
Co., 214 W. Huron St., Chicago, Ill. 
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DOW FERRIC CHLORIDE 





















38-45% SOLUTION 
TANK CAR SHIPMENT 


60% CRYSTALS 
PACKED 300 LB. AND 
500 LB. BARRELS 


Chosen by leading municipalities as the ideal economical 
coagulant for sewerage treatment and water purification. 


Complete technical data available upon request. Quotations 
gladly furnished for immediate delivery or for estimating 
purposes. Write for information today. 


THE DOW CHEMICAL COMPANY 


MIDLAND 


MICHIGAN 
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ACCELATORS 


@ More and more users are finding the Accel- 
ator to be the outstanding water treating proc- 
ess for softening, clarifying and stabilizing. In 
April, 1938, there were 28 Accelators in service 
or under construction. By October there were 
41, and by January, 56! 





@ This wide and enthusiastic acceptance is 
based upon operating results. Accelators are 
proving their superiority by actual performance. 


@ Bulletin 1820 describes the Accelator, and 
points out its advantages. Let us send you a 
copy. Write today. . 











INTERNATIONAL FILTER CO. 


59 East Van Buren Street, Chicago, Illinois 
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Consulting Engineers 


Sper iden a ray the field »f 


WATER WORKS & SEWERAGE 














































Burns & McDonnell 


| 
| 
| Engineering Co. 


Edward A. Fulton 


Albright & Friel, Inc. A. F 
Engineers Consulting Engineer 
Chester E. Albright Francis S. Friel 
Water Supply and Purification | 
Sewerage and Sewage Disposal | 


McDONNELL-SMITH-BALDWIN- 
TIMANUS-McDONNELL 
Consulting Engineers Since 1897 
Waterworks, Light and Power, Sewerage, 


Investigations, Reports, Valuations, De- 
sign and Construction—Water Supply and 
Purification Plants Sewerage and Sew- 
age Treatment Works; Municipal Paving 

















Industrial Waste and Refuse Disposal Reports, Designs, Appraisals, ts 
Investigations Valuations Reports €p Rate Investigations and Power Developments. 
Kansas City, Mo., 107 West Linwood Blvd. 3 So. Meramec Ave. 
1520 Locust Street Cincinnati, Ohio, 307 East Fourth St. St. Louis, Mo. 
Philadelphia, Penna. Albany, N. Y., 11 North Pearl St. . 
John W. Alvord Campbell, Davis & Bankson Gascoigne & Associates 
Charles B. Burdick | rie lti Sanitary Engi 
Louis R. Howson | onsulting Sanitary ngineers 
Donald H. Maxwell The Chester Engineers G. B. Gascoigne A. A. Burger 
° Water Supply and Purification, Sewerage W. L. Havens F. W. Jones 
Alvord, Burdick & Howson and Sewage Treatment, Power Develop- C. A. Emerson, Jr. F. C. Tolles 
Engineers ment and Applications Water, Sewage, Garbage and Industrial 
Water Works, Water Purification, Flood Investigations, Appraisals, Rates, Testi- | | Waste Problems - - Valuations and Rate 
Relief, Sewerage, Sewage Disposal, Drain- mony, Design, Supervision, Operation, sites 
age, Appraisals, Power Generation Accounting Cleveland New York 
Civic Opera Building Chicago 130 Seventh Street, Pittsburgh, Pa. Leader Bldg. Woolworth Bldg. 
g g 








—— oe Fuller & McClintock Greeley & Hansen 


4706 Broadway, Kansas City, Mo. 


Sewerage, Sewage Disposal, Water Supply, 


Hydraulic and Sanitary Engineers 


Engineers Investigations and Reports. Plans and 








Water Purification, Electric Lighting, Specifications, Supervision of Construc- 
Power Plants, Valuations, Special Investi- Sewage Treatment, Sewers, Water- oe. Caption of Coenen. Wetee 
gations, Reports and Laborato Service ‘ s . upply and Purification, ewerage an 
E. B. Black a. Veatch, Jr Works, Purification, Drainage, Sewage Disposal, Garbage Collection and 
A. P. Learned H. F. Lutz Waste Disposal, Valuations Disposal, Appraisals 
F. M. Veatch R. E. Lawrence + whi : 
E. L. Filby 11 Park Place New York | | 6 N. Michigan Avenue, Chicago, III. 



































Prevent wearand cutting of rods, plungers, shafts and valve stems by using 


MABBS RAWHIDE PACKING 


in Your Water Works and Sewage Plants 
IT LASTS LONGER—Is Anii- 
Frictional, Saves Power, Labor, 
and Repairs. Will prove the cheap- 
est packing that can be bought. 
Mabbs Hydraulic Packing Co. 


. a Incorporated 1892 
Trade Mark Reg. U. S. Pat. Off. 431 S. Dearborn St. Chicago, III. U.S.A. 




















Turbine Sewer Machine Co. 


5210 W. STATE ST. MILWAUKEE, WIS. WYP, Cn you think of ALUM 
- + + think of ACTIVATED 








EDSON’S NEW HAND PUMP 


Smallest Diaphragm Pump Made, 2” Suction 
_. Discharge. Capacity 1400 G.P.H. Weight 
50 Ss. 


THE EDSON CORP’N, 49 “D” Street ACTIVATED ALUM CORPORATION 


So. Boston, Mass. urtis Bits Baltimore, Maryland 

NEW YORK: 142 Ashland Pl., Brooklyn 
CHICAGO: 1064 Peoples Gas Building 
Catalog “T"’ Gives Full Data, Also Edson Hand and 
Power Pumps, Suction Hose and Pump Accessories _—_—_——— . nner _ = 























z CHEERFUL... CONVENIENT . .. COMFORTABLE 
Arrowhead Grating & Treads | || 250 newly decorated Rooms $2.00 
Rates - and up 


: 250 modern baths 
n ’ 
E gineers Handbook sent on request The COMMONWEALTH is one of Chicago’s newer hotels 


ARROWHEAD IRON WORKS, Inc. pn By Fm a: on iernaetath cr aaaace males 
431 W. 5th St., Kansas City, Mo. COMMONWEALTH HOTEL 


CHICAGO, ILL. 












Diversey at Pine Grove 
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Nicholas S. Hill Associates 


- Consulting Engineers 
Water Supply, Sewage Disposal, Hydraulic 


Reports, Investigations, 
Rates, Design Construction 
Management, Chemical and 
Biological Laboratories. 


112 East 19th St. 
New York 


Developments, 
Valuations, 
Operation, 


Nussbaumer & Clarke, Inc. 


Newell L. Nussbaumer Irving Clarke 


Water Supply & Purification 
Sewerage & Sewage Disposal 
Garbage Incineration 


327 Franklin St. Buffalo, N. Y. 


Russell & Axon 


Consulting Engineers, Inc. 
Geo. S. Russell—John C. Pritchard 
Joe Williamson, Jr. 
Sewerage, Sewage, Disposal, Water 
Works, Filtration, Softening, 
Power Plants 


4903 Delmar Blvd. St. Louis, Mo. 








Morris Knowles, Inc. 


Engineers 


Water Supply and Purification, Sewerage 
and Sewage Disposal, Valuations, Labora- 
tory, City Planning. 


Pittsburgh, Pa. 


Malcolm Pirnie 
Engineers 
Water Supply, Treatment, Sewerage 
Reports, Plans, Estimates. 
Supervision and Operation 
Valuation and Rates. 


25 W. 43rd St., New York, N. Y. 


Weston & Sampson 


Robert Spurr Weston George A. Sampson 


Water Supply, Water Purification, Sewer- 
age, Sewage and Industrial Waste Treat- 
ment, Corrosion Control, Laboratory Service, 
Supervision, Valuations. 


14 Beacon St. Boston, Mass. 














Metcalf & Eddy 
Engineers 
Water, Sewage, Drainage, Garbage 
and Industrial Wastes Problems 


Laboratories Valuations 
Boston, Mass. Harrisburg, Pa. 
Statler Building Telegraph Building 


Potter, Alexander, C. E. 


Hydraulic Engineer and 
Sanitary Expert 


Sewerage and Sewage Disposal, 
Water Supply and Purification. 


50 Church St.. New York 


Whitman & Howard 


Harry W. Clark, Associate 
Engineers (Est. 1869—Inc. 1924) 
Channing Howard Paul F. Howard 
Walter A. Janvrin C. Roger Pearson 
Water Supply, Water Purification, Sewer- 
age, Sewage Disposal, Water Front Im- 
provements and all Municipal and Indus- 
trial Development Problems, Investigations, 
Reports, Designs, Supervision, Valuations. 


89 Broad St., Boston, Mass. 











Reeves Newsom 
Engineer-Consultant 


WATER WORKS—SEWERAGE 
Construction and Operation 
Investigation and Design 

Valuation and Rates 


500 Fifth Ave. New York 





Thomas M. Riddick 


Consulting Engineer and Chemist 


Municipal and Industrial Water Purifica- 

tion, Sewage Treatment, Operating Super- 

vision of Plants, Sanitary Surveys, Stream 

Pollution Investigation, Swimming Pool 

Control. Chemical and Bacteriological 

Analyses, Testing of Materials. 

369 East 149th Street, New York City 

(Tel., Melrose 5-6579) 





Whitman, Requardt and Smith 
Engineers 
Ezra B. Whitman Norman D. Kenney 


Gustav J. Requardt Robert ‘'T. Regester 
Benjamin L. Smith Theodore W. Hacker 


Water Works — Sewerage 
Utilities 
Baltimore, Md. Albany, N. Y. 





























Complete equipment for Filtration 


Softening and all other kinds of 


Water Purification PLANTS 





Dry Chemical Feeders 
Swimming Pool Filters 





Consult us any time—no obligations. 


KE. W. BACHARACH & CO. 


Rialto Bldg., Kansas City, Mo. 





PROTECT YOUR HEALTH 


Measure, Mix and Feed Chlorine 


For Water Works, Swimming Pools, and Sewerage 
Purification with EVERSON SterElators 

EVERSON SterElators are the best 
standpoint. Dependable, accurate, saf 





erate. A wide range of capacities 
$475.00. Guaranteed to give com 





Siere TONS 


WRITE FOR FREE BULLETIN 1014-W 


EVERSON MFG. CO. 


CHICAGO, U.S.A. 


233 W. HURON ST., 


. easy to Op- 
Priced as low as 


satisfaction 











See 


Se Nie RNS aioe) eens Cee” 
ressure : Sewer : Culvert : Subaqueous. 


IOUK JOINT REINFORCED CONCRETE PIPE 
LOCK JOINT PIPE CO. Est. 1905. Ampere, N. j 








Accurately 


from every 











METHOD OF \¥ 
WATER MAIN‘ 
CL EANING 


A 






ATIONAL WATER MAIN CLEANING CONG 


SOCHURGH ST. NEW YORK 
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PROPORTIONEERS 


"But chlorine in the HYPO or 
powdered form costs more than 
chiorine in the form of GAS". 


YES --- SO WHAT? 





Proportional Chlor-O-Feeder, meter mounted. 


You’ve got to balance TWO fac- 


tors to get the TRUTH. But the 
chemical cost is only one factor in the 
total cost of a year's chlorination. The 
annual fixed charge against the 
equipment installed to feed chlorine 
must be included in the cost! Engi- 
neers agree that 5%, is a fair annual 
interest charge; 15°%/, is accepted as 
an average depreciation charge — SO 
the annual fixed charge is a total 
of 20%! 

One plant installs a $1000 chlorina- 
tor — with a fixed charge of 20%, of 
$1000 or $200 per year. 

Another plant installs a $200 
CHLOR-O-FEEDER with a fixed charge 
of only $40. This plant obviously can 
afford to pay more per pound for 
chlorine and still show a very nice sav- 
ing. 

It is all a matter of size. Determine 
how large the plant can be before the 
higher cost of HPYO versus gas wipes 
out the Annual Fixed Charge cost ad- 
vantage of the less expensive appara- 
tus. Water plants below a million 
gallons per day and sewage plants 
below 100,000 gallons per day will do 
well to study these figures. 


Write for Bulletin “RED,” 
address— 


% Aegis tagguenen % 
nc. 


Associated with 
Builders Iron Foundry 


9 N. Codding St. 
Providence, R. I. 


O 
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Above: Dorr Multdigestion System and one of four Dorr Torq Clarifiers at Yakima, Washington. 


IN DORR MULTDIGESTION at Yakima 


T ABSOLUTE SCUM SUBMERGENCE — NO MATTER WHERE SCUM 
IS FORMED 


2 COMPLETE MIXING THROUGHOUT THE PRIMARY TANK 





OPERATING DATA AT 


YAKIMA 3 LOW POWER CONSUMPTION — ONLY 1.1 H.P. FOR A 40 FT. TANK 

(Dorr Multdigestion System—Sept. 27 
through Nov. 2, 1938) 

Solids Reduction Mechanical mixing in the primary tank has always been an exclusive feature of 

Total % 63.8 Dorr Multdigestion —a feature that contributes greatly to the full digestion 


° 


Primary only % 52.8 obtained. 
Volatile Matter Reduction . ; 

Total 7% 80.0 Data recently obtained at Yakima, Wash., have demonstrated the value of 

Primary only % 66.1 mixing in the primary tank under practical plant conditions. 


Supernatant Liquor 


Susp. Sol. p.p.m. 390 Digester scum is exceptionally heavy and tenacious at Yakima, due to the 


presence of large quantities of scum-forming cannery wastes. 











Yet the currents formed by the mixer carry the scum from every part of the 40 ft. tank to the center of the tank 
where it is drawn down and submerged in the vortex. 

Surprisingly, too, the power consumption is low — only |.1 H.P. to mix the sludge and destroy the scum in a tank 
40 ft. dia. x 20 ft. deep. —__ 
May we send you more information on this fully developed system that is now serving an = NORRCOSS 
aggregate population of over a million in over three dozen municipalities? — I 


m DORR COMPANY »«. 


ENGINEERS ° 570 Lexington Ave., New York 


TORONTO sd CHICAGO e DENVER . LOS ANGELES 





ATLANTA 


a pore TECHNICAL SERVICES AND EQUIPMENT ARE ALSO AVAILABLE FROM THE FOLLOWING COMPANIES: ———————————— 
NETHERLANDS: Dorr-OliverN.V.. The Hague» ENGLAND: Dorr-Oliver Company Ltd.,London - GERMANY: Dorr Gesellschaft,m.b.H. Berlin - FRANCE: Soc.Dorr-Oliver, Paris 
ITALY:S.A.1. Dorr-Oliver, Milan- JAPAN: Sanki Eng. Co.,Ltd., Tokyo: SCANDINAVIA: A B.Hedemora, Hedemora, Sweden* AUSTRALIA; Crossle & Duff Pty. Ltd.,Melbourne 
ARGENTINA: Luis Fiore, Buenos Aires . SOUTH AFRICA: Edward L. Bateman Pty. Ltd., Johannesburg ° BRAZIL: Oscar Taves & Co., Rio de Janeiro 




















(epi 
But ‘Pe eriscopes aren't practical . 
...in Chlorination 


S: EING around corners and doing things the hard way is fun for kids but it isn’t 
practical in anything as important as chlorinator operation. i% 


You don’t need mirrors, periscopes or any other optical gadgets to see all the workiq 
parts of a W&T Visible Vacuum Chlorinator. They’re all housed under the glass bell ja 
in plain sight. Injector suction, make-up water flow, chlorine pressure regulation, chlorin 
feed—it’s all right there before your eyes. So there isn’t -much chance of anything goin r 
wrong without advance warning in some small operating irregularity. A moment's work 
making the necessary adjustment often forestalls an expensive repair job—even more if 
portant, causes no serious interruption to continued chlorinator operation. 


That is why W&T Visible Vacuum Chlorinators have made and continue to make opéf 
ing records unchallenged by any other type of chlorine control apparatus. 


Write today for technical publications 183-4-5-6-7-8, describing W&T Visible Vad 
Chlorinators, available in arrangements and capacities for any size or type of installati 


“The Only Safe Water is a Sterilized Water” 


WALLACE & TIERNAN CO., Ine. 


Manufacturers of Chlorine and NEWARK, NEW JERSEY 


Ammonia Control Apparatus Branches in Principal Cities 











